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THE The completion of the $3,000,000 4% STATE ROAD Efforts have been made by sev- 


FINANCIAL per cent. British loan, with a probable 
OUTLOOK call for American capital of not more 

than $100,000,C00, has relieved much of 
the pressure on cash and credit, and consequently they 
are more plentiful and at lower figures. However, 
higher prices are demanded for permanent invest- 
ments, so that the interest rates on municipal securi- 
ties have shown a tendency to increase gradually. 
Ohio municipalities, for example, have been able quite 
generally to sell 5 per cent. bonds and Indiana and 
New York corporations 4% per cents. at a premium, 
but these premiums have gradually become smaller, 
until it is becoming necessary more frequently for 
cities, townships, school districts or other taxing dis- 
tricts to increase the interest rates before the bonds 
can be sold. 


This condition seems to be paralleled by that in 
general business, where there is activity in matters 
requiring short loans, which can be obtained from 
banks at fairly reasonable rates for good security, but 
a rather pronounced reluctance to embark in enter- 
prises depending upon developments some months in 
the future. 


One interesting development in connection with 
the placing of large municipal loans, such as the recent 
one for $71,000,000 for New York City, is the fact that 
bonds in series coming due part each year for fifteen 
years can be sold at a lower net interest rate than 
straight fifty-year bonds, the 4% per cent. serial bonds 
selling at premiums producing 4.297 per cent. net in- 
terest and fifty-vear bonds a net rate of 4.437. This 
is in strict conformity with the other facts above 
stated. 


It is quite probable that these conditions will per- 
sist as long as the uncertainties due to the continuance 
of the war are in evidence. It would seem to be good 
judgment, therefore, to look after the business in sight 
and to direct publicity campaigns towards the secur- 
ing of such business, but at the same time to prepare 
for the expansion in business which is bound to follow 
the removal of the present war uncertainties. While 
the stock of cash on hand is increased by the sale of 
munitions of war, cash is already plentiful. and the 
stoppage of receipts for such material and the expense 
of transforming factories back to peaceable pursuits 
will produce only momentary and local checks upon 
the advancement of prosperity. The end of the war 
is now, from every point of view of the average Amer- 
ican, an economic necessity. 
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ACCOUNTING eral authorities to obtain exact fig- 
ures of the expenditures from state 
funds for road purposes, but the methods of keeping 
accounts are so variable, the reports are often so defi- 
cient in detail, and in some cases even in any definite 
statements of expenditures beyond statements of ap- 
propriations and balances, that the compilation is far 
from complete and the figures are far from accurate. 


Twenty-seven of the forty or more states which 
have state highway departments appropriate more 
money than is necessary for the expenses of the com- 
mission, and the total of state funds spent in 1914 for 
road construction was not far from $30,000,000. An 
additional sum-approximating this was spent for main- 
tenance of existing roads. These expenditures range 
from about $100,000 each in Idaho, Michigan and Lou- 
isiana to sums exceeding $2,000,000 each in 1914 in 
Connecticut, Maryland, New York and Pennsylvania. 

The manner in which the accounting for these 
funds is handled, and the apparent backwardness in 
making complete reports, especially of the financial 
transactions, does not speak well for either the legis- 
lative or the administrative branches of the state gov- 
ernments. The former should establish better meth- 
ods of accounting, and the latter should, without com- 
pulsion, be willing to show all the details of their 
transactions. 

If New York reports had been more complete and 
more detailed there would not have been so many ac- 
cusations of wrong-doing in the highway department ; 
and if everything is fully shown to every one inter- 
ested or who can be interested, there will not be so 
much temptation to handle the funds for party or per- 
sonal benefit. 


There has been much agitation of the plan for state 
supervision of municipal and public service accounts 
and reports, which has borne good fruit in a few 
states, but the general manner in which the states 
handle their own highway accounts does not encour- 
age the progressive student of municipal affairs to 
make the effort to put them in control of the state, 
this source of original power not demonstrating more 
ability to take care of its expenditures properly than 
the weakest of the cities and towns created by it. 











MOTOR TRUC 


K OPERATION | 


AND ACCOUNTING 


demonstrated its ability to pull trailers, scarifiers, 

graders and drags as well as do the work of horses 
and mules in the hauling and dumping of road and street 
materials, costs and methods of operation are rightfully en- 
gaging increased attention. 

After extensive investigations covering various phases of 
motor dump truck: operation, the engineering division of the 
Kelly-Springfield Motor Truck Company have compiled ope- 
rating cost tables, portions of which are reproduced here- 
with. Not only are figures given, but the engineers show, 
step by step, how the conclusions are reached. 

In these tables the depreciation period has been placed 
at 8 years, deducting 12% per cent. for depreciation each 
year. Factors which enter into the cost of operating motor 
trucks are given careful consideration. The cost of operat- 
ing a 1-ton truck varies from $6.43 for 20 miles a day to 
$9.32 for 100 miles. The cost of operating a 2-ton truck 
varies from $7.20 for 20 miles a day to $10.81 for 90 miles. 
For the 3%4-ton truck the cost of operation runs from $8.39 
for 20 miles a day to $14.03 for 80 miles. For the 5-ton the 
cost runs from $9.39 for 20 miles a day to $15.20 for 70 miles. 
These costs, as stated above, take into consideration different 
factors, including interest on investment at 6 per cent., de- 
preciation at 12% per cent., actual operation costs, garage 
charges, and fire and liability insurance. 

According to the Kelly-Springfield engineers, three factors 
determine the cost of motor truck operation, viz: 

A—Fixed charges. 

B—Uniform variable charges. 

C—Maintenance and overhaul charges. 

Fixed charges are compiled (A) from the following fac- 
tors: 

1. Interest on investment (average per year). 

2. Amortization of investment (less set of tires). 

3. Operation charges. 


N« that the motor dump truck in road construction has 


4. Garage charges. 

5. Insurance (fire and liability). 

Interest should be figured taking into consideration the 
depreciation during the period of amortization on the basis 
that: 

(a) Every investment, from the beginning of business, 
while earning interest, is being written off after the formula: 


1 P N : 
T= 300% Cx 9 Mathematical 


1 
or, (b)—At the end of each year N of the investment is being 


y 


written off after the formula: 
P N+1 


1 
T= Xi90* CX 9 





In which: 

T—Average interest per year. 

N—Number of years in the period of amortization. 

P—Per cent. 

C—Capital or investment. 

Uniform variable charges (B) are compiled from the fol- 
lowing factors: 

‘1. Tires, 8,000 miles guarantee. 

2. Gasoline, 11.3 miles, 8.25 miles, 5.2 miles and 3.1 miles 
per gallon, at ..—c per gallon. 

3. Oil, 450 miles, 415 miles, 380 miles and 345 miles per 
gallon, at ———-c per gallon. 

4. Grease, waste, etc. 

Total per mile ‘ 

Maintenance and overhaul charges (C) are invariably pro- 
portional to the mileage made per day and may be considered 
as follows: 

1. Miles per day 

2. Cost per mile ——————. 

The following figures are given as general costs of opera- 
tion of 2, 3% and 5-ton trucks: 





80 90 100 








TNO IN ooo hare rg alae acu a ote arate 20 30 40 50 60 70 
Two Ton— 
Fixed charges per day........... $5.66 $5.66 $5.66 $5.66 $5.66 $5.66 $5.66 re 
I id ie a epi $ .2830 $ 1886 $ .1415 S$ 2132 § 0043 $ 08068 $$ O70T 3 O62D  wiccccss 
Uniform variable charges per mile .04425 .04425 .04425 .04425 .04425 .04425 .04425 DE. “<a wees 
Maintenance & overhaul per mile .0330 .0280 .0250 .0210 -0180 .0160 .0140 MEE  scedevales 
Total general charges per mile. .$ .36025 $ .26085 $ .21075 §$ .17845 $ .15655 $ .14105 $ .12895 $ .12015 ........ 





Three One-Half Ton— 























Fixed charges per day........... $6.00 $6.00 $6.00 $6.00 $6.00 $6.00 0 a ee eee 
I sa dah has pias accompa $ 3000 $ .2000 $ .1500 S 3200 § 1000 -S0GRT © OTEO  vvcwiace wcvivias 
Uniform variable charges per mile .08632 .08632 .08632 .08632 .08632 .08632 SE idstiidcehele erat acerelgse 
Maintenance & overhaul chg., mile .0330 .0280 0.250 .0210 .0180 .0160 TE. weucos: wacce s 
Total general charges per mile.. .41932 .31432 .26132 ates .20432 .18802 SEES -eéshGictins sactoanseor 
Five Ton— 

Fixed charges per day........... $6.59 $6.59 $6.59 $6.59 $6.59 Case, Sgleemaahna aiacambees 
RII cnc achat os bceeetiane $ .3295 $ .2196 $ .1647 cee “eee. “NEED cxvexcass Sescgdants sGnedaus 
Uniform variable charges per mile .10705 .10705 .10705 .10705 .10705  cknueaac damateae Secdebeccars 
Maintenance & overhaul per mile .0330 .0280 .0250 .0210 .0180 SE \acHectanee: smeliatnkine —wiveersnaes 
Total general charges per mile..$ .46955 $ .35465 $ .29675 $ .25985 $ .28485 $ .21719 ........ w.ccccee ceccccce 





Total Cost Per Day— 


ch te 8 ar a $6.43 $6.90 $7.36 
I nr sae aa a a tc atte 7.20 7.83 8.43 
Three One-Half Ton ......cscsces 8.39 9.32 10.45 
PO EE icinctnenis bawecesen vanes 9.39 10.64 11.87 


$7.70 $8.02 $8.36 $8.65 $8.99 $9.32 


8.92 9.39 9.87 10.32 eee 
11.37 12.26 13.16 Se, CT er me ee 
12.99 14.09 Wee  sisohieee Gaacanee . wesc 


August, 1915 








NT te, 


a i cl SAIN NE a 





MOTOR TRUCK OPERATION AND ACCOUNTING 47 


























ABOVE ILLUSTRATIONS SHOW White good roads 
truck as operated by Louis Martine, LaPorte, Ind. (1) 
Loading two 3-yd. trailers which, with 5 yards in the 
truck enable contractor to move 11 yards per trip. (2) 
Eliminating roller by hauling over stone atready laid. 
Note the uniform smoothness of the compacted stone. 
(8) Unloading trailers—truck has dumped and spread 
its loads, the trailers merely dump and are pulled away. 
(4) Spreading the stone. 
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Two Trucks Displace 72 Horses. 

The certainty of economy and better work resulting from 
the use of up-to-date motor truck equipment was recently em- 
phasized in macadam road construction in LaPorte county, 
Indiana, where Louis Martine, road contractor, engaged in 
$90,000 worth of current highway work, operates two White 
good-road trucks. In addition to using his trucks to pull 
graders, Mr. Martine takes crushed stone out of freight cars, 
hauls it one mile, dumps, spreads and rolls the stone at a 
total cost of 13% cents a yard. With his two trucks and two 
trailers, this contractor handled material which would re- 
quire 36 teams merely to do the hauling, without spreading 
or rolling. 

Ten miles northwest of LaPorte, between Union Mills and 
the Scipio township line, a typical farm road 1% miles long, 
having a good proportion of clay and often described as hav- 
ing no bottom, was rebuilt with macadam. With the two 
dump trucks to pull trailers and other road machinery, 1% 
miles of this narrow road was widened, graded and leveled 
in one day. The broad-gage, cambered, steel wheels of the 
trucks,running constantly over the dirt subgrade, rolled it 
hard and smooth. On the second day the laying of crushed 
stone was commenced. The stone arrived in freight cars on 
a siding % mile from the beginning of the work. One man 
with a team was employed to move the freight cars into posi- 
tion and four men were hired to feed and operate an auto- 
matic stone unloader. From the bins of this unloader, the 
stone was loaded into the trucks by chutes, this operation re- 
quiring but one minute for each truck. When the trailers 
were used, however, there was considerable delay due to a 
shortage of stone in the loaders. Four other men were em- 
ployed on the road; a foreman, a man with team and leveler 
and two rakers. 

Beginning at the point nearest to the unloaders the truck 
hauled and spread 5 yards each trip. The truck tail-gate was 
designed so that the opening could be limited to any desirable 
width and it was built with a tripping device operated by the 
driver from his seat. With the body elevated by the power 
of the motor and the tail-gate set for spreading, the driver 
starts the truck forward and trips the tail-gate, allowing the 
stone to fall in a layer of uniform depth and width. The 
amount of raking to be done is insignificant. This road was 
built 10 feet wide with 10 inches of coarse stone and 2 inches 
of screenings. 

Following is a statement covering the entire cost of mov- 
ing the 264 yards of stone by two dump-trucks in the one day, 
above referred to, the trailers being used only at intervals: 














1 man and team to move freight cars... .$2.32 
3 men feeding stone into unloader...... 7.42% 
1 man to operate automatic unloader... 3.00 
264 yards unloaded at a cost of..... $12.74 
Cost of unloading, per yard......... $0.0482 
2 truck drivers, at $3.50 per day........ 7.00 
ON REE ET CTT Ce eee 4.75 
OU ci cag aha oem necalaeie Bib etbuaree Pb aiP Alar Oe 1.12 
264 yds. hauled, dumped and spread 12.87 
Cost of hauling, dumping and 
SUPONEINS TF FORE wiki cccccccccneses .0487 
1 man with team and leveler........... 2.25 
igs oa ete ete eee eee 3.00 
S PME. semisinveacs Keg recat hean eres are 
264 yards worked at cost of......... 10.25 
Cost of working, per yard..... Corisieta .0389 
Total cost of unloading, hauling, daumping, 
spreading, leveling, raking, and rolling....... $35.86 
Titel GORE DOP FOGG. oi civics cinceesianacews $0.135 


The county of Coahoma, Miss., has been operating a good- 











48 MUNICIPAL ENGINEERING 


roads truck on dirt and gravel roads construction with con- 
siderable success. Where four mules formerly pulled 2% 
yards of gravel to a load and made only two trips per day 
over a 5-mile haul, the truck hauled 5 yards per load and 
made from seven to eight trips per day. With one trailer 
the truck made five to six trips per day, hauling nine yards 
per trip. The truck alone performed the work of 36 to 40 
mules and when a trailer was used the truck and trailer did 
the work of 48 to 60 mules. 

The cost of hauling gravel with teams on this 5-mile haul 
was $1.50 per yard. “One truck serves two purposes,” said 
Superintendent W. S. Cook. “It hauls and rolls the gravel 
and leaves the road in perfect condition when finished, but it 
is quite different when teams are used.” The following table 
shows a typical day’s work hauling wet gravel from a gravel 
car to a dumping point three miles distant, each load consist- 
ing of 41% yards of gravel: 


Time. 
Trip 
Arrived Left Stoopped Running Time 
At Gravel car....10:23 10:12 2 min. 
OT re 10:48% 10:53 4% 231% 
At Gravel car....11:10 11:13% 3% 17 47 min. 
ic ccc 11:49 11:54 5 251% 
At Gravel car....12:18 1:46-1:49 3 24 58 
eee ee 2:13 2:17 4 24 
At Gravel car.... 2:39 2:43 4 22 53 
BNE ah wt ntanacd non 3:05 3:10 5 22 
At Gravel car.... 3:30 3:36 6 20 51 
Dump .......-. 3:58% 4:01 2% 22% 
At Gravel car.... 4:25% 4:30 4% 244%, 55% 
0 eer 4:51 4:54 3 21 
At Gravel car.... 5:17 5:21 4 23 51% 
BES, v oehabo ba 5:43 5:47 4 22 
At Gravel car.... 6:11 24 54 


Elapsed time, 7 hrs. 48 min; stops, 48 min.; running time, 
5 hrs. 15 min.; trip time, 6 hrs. 10 min. 

From the above table it will be noted that in seven trips 
the truck covered 42 miles and delivered 31% yards of gravel. 
The total elapsed time was 7 hours and 48 minutes and the 
total time consumed in stops at the gravel car and the dump- 
ing point was 55 minutes. The net running time was 5 hours 
and 15 minutes showing an average speed, including loading 
and dumping, of 8 miles an hour. 
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THREE AND ONE-HALF TON GRAMM-BERN- 
STEIN DUMP TRUCKS spreading slag for road con- 
struction. Used by Westrick & Line, Holgate. Ohio. 








A saving of $687.50 a month over horse-hauled equipment 
is reported by Road Commissioner C. R. Cook, of Washing- 
ton county, Miss. “We pull two heavy traction graders 
through any ordinary soil and travel 40 miles a day,” said 
Commissioner Cook, “or, I can pull a heavy drag weighing 
1,600 pounds, covering 30 feet of road width, 50 miles a day. 
The average speed is about 4 miles per hour with either grad- 











GENERAL MOTORS COMPANY STEEL BODY 
DUMP TRUCK receiving asphalt direct from plant. 
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er or drag. This truck and four men have done the work of 
twenty mules and six men and I think its life will be equal 
to any other kind of engine doing the same class of work.” 
The following figures give a comparison of the cost of ope- 
rating the truck per day and the cost of operating the equip- 
ment displaced by the trucks: 


Cost of Mule Teams Per Day. 











NY id oh oa car ttn ane eacnsell oe Tanla rw tas Para we ahi at $10.00 
Ny ot da dg ncaa 5 ave elecste wow mata 20.00 
Ny I I a cats. 5 Spl anges mw We aca a 9.00 
$39.00 
Cost of Motor Truck Per Day. 
ON a re en ee eee 4.00 
ee I ND 95 iaice crane ai alo aa aie Ok A ew Soran 1.50 
A ee Eb bh ww ccc ces Wie oa ase oe dwieee. 6.00 
11.50 
I I ia a nea erect erelaciol erkch atari aces $27.50 


The city of Kansasville, Wis., owns a dump truck which 
performs the work of eighteen horses in hauling road ma- 
terial 1%, miles despite poor loading facilities which result 
in a great loss of time. J. H. Smith, chairman of the gravel 
pit committee, and Frank Hannan, road foreman, kept de 
tailed figures which were embodied in an official report to the 
town board, as follows: 

“We found that the truck did the work of nine teams. 
Figuring the cost of operation, including depreciation in value, 
insurance, etc., at $12.00 per day—which we think is a very 
high estimate—the truck showed a saving of $33.00 per day. 
This saving would be increased greatly by using modern load- 
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GRAMM-BERNSTEIN eighty-one cu. ft. dump truck 
receiving its load of slag for road building construction. 
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THE TILTING BRICK BOX makes for the econom- 
ical loading of the motor truck. While truck is deliver- 
ing one load the bor is being filled in readiness for re- 
turn trip. Illustration shows dump truck made by the 


Packard Motor Co. 


ers. As it was, we used six men to load the truck. Each 
load meant a delay of fifteen minutes, whereas if loaders had 
been used the delay would not have exceeded five minutes. 
In figuring the cost of operation compared with teams, we 
have not taken into consideration the fact that the truck im- 
proves the road over which it travels at every trip because 
of the rolling effect of the wheels. This fact alone is of great 
importance but could not be taken into consideration when 
figuring comparative cost. 

“The roads traversed to and from the gravel car to the 
construction work measured 3% miles round trip, and were 
composed of dirt and gravel, very good roads for heavy haul- 


wy 


SIX-TON KISSELKAR TRUCK loaded 
shovel on Montana road work. 


by steam 














Epitor’s Note.—The above article is entitled to careful 
study, for it gives data on which to base a plan for the use 
of motor trucks in road construction. It should be evident 
that the same plan of operation will not be suitable for both 
horse power and motor power, and much of the advantage to 
be gained from the use of motor trucks can be lost by failure 
to recognize this fact. The article considers the problem from 
the side of the motor truck, and the method of operation de- 


August, 1915 





ing in dry weather but the dirt roads are soft in wet weather, 
sometimes almost prohibiting teams. We were convinced, 
however, that the truck would be able to travel over any such 
roads with no trouble whatever, as it showed a marvelous 
amount of power while running in all gears. 

“Our truck has another feature that makes it an excep- 
tionally valuable road worker, viz., the spreading device. It 
was fully demonstrated to us that we could spread gravel or 
sand over a road at any desired thickness. This device, to- 
gether with the power dumping feature of the truck, makes 
it a labor saver as with wagons it is impossible to spread the 
sand or gravel but the material has to be spread by laborers.” 
The following are the figures, which are self-explanatory: 


I NN I al. Siw ar bistro oiiece brs) ood e ba 91% hours 


Loading time (15 min. per load, 12 loads).......... 3 hours 
Se I 565 5 Gide 6 688 odo oeea vers 6% hours 
TE GRR Ete DUE GOED) ook 6.0 eho pir eridcncvdecsonsn 42 miles 
Se oooh 5 5 han Ret recikeoeaseess 6.46 mi. per hr. 
Amount hauled (by White Good Roads truck 

RE 36 FER. DOT TGGE, TORMGOE 6. vice wiccccecsicrees 54 yards 
Wagon loads (1% yds. each, 4 trips)............... 9 teams 


Teams making 4 trips daily (1% yds. per load) 9 teams 








te ON is ois iaaateaeain noise aes Akaaw seSaen $45.00 
SO GR). MBO, BE 186k oi diccccccvcccscecdcsees $3.60 
BD Gts. IMDTICETING. OFF, AE BEC. <0... cccccvcceveceenr 1.40 
i ee ar ree 3.00 
Allowed for depreciation, ins., repairs, etc....... 4.00 
Coat GE OpGration DOP GBF ococ cc cccccccccses $12.00 
DS Oe re Gi ivo ewe veins sap acasanecarve $45.00 
1 White Good Roads Truck, at $12.00 per day......... 12.00 
Amount actually saved Gally .....cccccccccccccces $33.00 
According to the figures of this demonstration: 
Ra TE iio ohn ok baa a edeneconswees $ 33.00 


182 working days in road working season, at $33.00.. 6,006.00 
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AN INCLINED RUN-WAY provided for quick unload- 
ing of paving materials cuts cost of hauling. Packard 
trucks shown equipped with special body. 











scribed is that of the motor truck. The contractor who is 
considering the change in motive power can see the advan- 
tages in the change from the figures given, but in making the 
change in motive power he must also make the change in 
method of laying out his work, or he is likely to have some 
disappointment in the results, not the fault of the change, but 
the fault of the method of making it. 
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The author of this brief paper has been 
the County Engineer of Cuyahoga County, 
Ohio, in which the City of Cleveland is locat- 
ed. The county is noted for its hundreds of 
miles of paved roads, practically all of them 
of brick. The county is so rolling that 
bridges are numerous, and include many long 
and high viaducts and bridges, like those 
shown. The paper shows that its author is 
well qualified by experience to express an 
opinion. 


HAT I think of brick for paving the roadway of 
W bridges is best exemplified by the bridges built in 
Cuyahoga county during my term as county engi- 
neer. Our experience with brick as a material for county 
road improvement had been so favorable that it naturally 
had first consideration when we came to decide upon floor- 
ing for bridges. In no case was this first judgment reversed 
and in no case has experience failed to justify our choice. 
Several of our bridge jobs were noteworthy. We built the 
Denison-Harvard bridge, a high level structure across the 
upper Cuyahoga Valley which saves fourteen miles of car 
riding to a large number of citizens. This bridge is of steel 
with a total length of 3,000 feet. We also built the Rocky 
River bridge at the terminal of the Detroit avenue car lines, 
which affords the Detroit suburban lines access to the city. 
This bridge was of novel design and at the time of its con- 
struction had the longest unreinforced arch in the world. 
Several jobs of lesser cost entailed novel difficulties or em- 
braced new features of design. 
Brick in my opinion is the best for bridge floorings be- 
cause in a majority of situations it represents better value 
per dollar of expenditure than do other paving materials. 
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It insures a clean, level lasting surface that will withstand 
the extremes of both traffic and weather. The only practical 
limits to the use of brick on bridges which I recognized were, 
on one hand, the heavily traveled viaduct in the heart of the 
city and on the other the light rural bridge that has only 
occasional traffic. On the latter a plank floor will suffice for 
many years. 

On the former as exemplified in the new Superior via- 
duct, I planned to use Medina block, except on that section 
spanning the Cuyahoga river, which section consists of a 591- 
foot steel arch, double-decked. Here the problem of load, as 
can readily be seen in case of such a long single span, demands 
the lighter wood block covering. The structure has not yet 
been completed and the question of paving material is in the 
hands of my successor. 

For practically every structure that is not light enough 
for a plank roadway I would use brick and build substantial- 
ly enough to carry such a surface. Those who differ from 
me in this regard usually make a point of the weight ques- 
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A STEEL VIADUCT WITH BRICK FLOOR. 
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tion. The heat of a flaming roadway will destroy a power- 
ful steel structure. There have been instances enough of 
just this result to make the use of fireproof materials de- 
cidedly preferable. 

A bridge should be paved just as a roadway is paved, ex- 
cepting that the expansion question requires special treat- 
ment. In an ordinary pavement we have to deal only with 
the expansion of the brick. In a bridge we must deal with 
the expansion and contraction of the bridge itself. Under 
certain conditions this reduces the problem, because if the 
expansion of the bridge and pavement happens to be identi- 
cal there is no need for an expansion joint. The degree of 
expansion in brick, in steel structures, and in concrete is 
not so different, but the brick being in the most exposed 
position is first to feel the effects of a change of tempera- 
ture. This difference of time is less marked in the steel 
bridge and more distinctly marked in the ccncrete or stone 
bridge on account of its greater mass. 

Because a bridge pavement is aiways in an exposed posi- 
tion and because the counter or compensating thermic changes 
in the bridge cannot be fully anticipated, I have regarded it 
as good caution to provide ample expansion joints in bridge 
pavements. I would confine them to the longitudinal posi- 


tion along the curbs, but wherever the width of pavement is 
large enough to make excess expansion an issue, I would 
double the thickness of the expansion joint. 

The bridge in most cases provides a suitable base for a 
brick pavement. In the Denison-Harvard bridge we laid re- 
inforced concrete between the floor beams, bringing it to the 
level of the upper flange of the beam at the gutters and 
crowning it slightly at the center. On this we placed the 
sand cushion to support the brick. With a concrete bridge, 
the only thing necessary is to bring the upper surface of the 
concrete fill to a proper grade and crown in order to have a 
suitable base for the pavement. 

What I have said about brick paving, of course, applies 
only to such pavement as is properly constructed, with a 
uniform base, rolled sand cushion, expansion joint and grout 
filler. It is only thru intelligent attention to these details 
that the full possibilities of brick paving can be realized and 
those who fail to realize its excellence have usually en- 
countered it under faulty conditions of construction. 


Ww 


THE DENISON-HARVARD BRIDGE is a long, high- 
level steel viaduct, paved with brick. 
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The Springfield Survey 

With a view to securing a fairly typical study of an in- 
land city of about 60,000 population, the Department of Sur- 
veys and Exhibits, Russell Sage Foundation, with the co-op- 
eration of several national organizations and nearly all de- 
partments of the Russell Sage Foundation, supplemented the 
$10,000 fund raised by Springfield, bringing the total ex- 
pended up to about $17,000. This covered the extensive and 
intensive field investigations, writing and illustrating the re- 
ports, publishing and exhibiting the findings, and conducting 
a campaign of presentation and interpretation to the com- 
munity. 

The findings are set forth in a series of illustrated pamph- 
lets as follows: 
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The Schools of Springfield, Ill, by Leonard P. Ayres. 

Recreation in Springfield, Ill., by Lee F. Hanmer and Clar- 
ance A. Perry, 133 pages. 

Housing in Springfield, I1]., by John Ihlder, 24 pages. 

Care of Mental Defectives, the Insane and Alcoholics in 
Springfield, Ill., by Walter M. Treadway, M. D., 46 pages. 

Public Health in Springfield, Ill., by Franz Schneider, Jr. 

The Correctional System of Springfield, Ill., by Zenas L. 
Potter, 183 pages. 

The Charities of Springfield, Ill., by Francis H. McLean. 

Industrial Conditions in Springfield, Ill., by Louise C. 
Odencrantz and Zenas L. Potter, 150 pages. 

City and County Administration in Springfield, I1l., by D. O. 
Decker, 150 pages. 











COMMISSION AND CITY MANAGER 
FORMS OF GOVERNMENT 


The Chamber of Commerce, of Norfolk, 
Va., has been considering the question of a 
better form of government by the city and 
sent a special committee to study the forms 
of government in operation in Des Moines 
and Memphis, two variations on the commis- 
sion form, and in Dayton and Springfield, 
Ohio, two varieties of the city manager form. 
This committee, consisting of H. H. Rumble, 
chairman; R. W. Peatross and John E. 
Burke, has written a report in which is con- 
tained a very clear and condensed account of 
the advantages and disadvantages of the 
various forms im the four cities mentioned, 
and it is so interesting that it is reproduced 
here. 








DES MOINES, IOWA. 


The city of Des Moines adopted commission government 
at a special election held in June, 1907. The new plan went 
into effect on the first day of April, 1908. It has therefore 
been in operation a little over seven years. The United States 
census of 1910 gives the city a population of 86,368. A recent 
state enumeration puts the present population at 104,000. The 
difference between these figures, assuming them to be correct, 
represents a normal growth, since thére have been no acces- 
sions of territory in the meantime. 

The form of government in use here may be regarded as 
typical commission government. Under this plan all powers 
of the city are vested in a council composed of the mayor and 
four councilmen, each of whom is entitled to vote on all 
questions coming before the body. The mayor possesses no 
veto power. These officers are nominated at a non-partisan 
primary election and are elected at large and not by wards. 
Administrative powers and duties are distributed among five 
departments, as follows: Public affairs, accounts and finance, 
public safety, streets and public improvements, and parks and 
public property. The mayor is ex officio superintendent of the 
department of public affairs. The heads of the other depart- 
ments are chosen by the council by majority vote from among 
the councilmen or commissioners. In other words, the com- 
missioners, other than the mayor, are not elected to fill a 
specific administrative office; but immediately upon their elec- 
tion meet and distribute the administrative departments 
among themselves. 

The salaries of the mayor and councilmen are fixed by 
law. All others are fixed by the council. The council by ma- 
jority vote appoints the city clerk, solicitor, assessor, treas- 
urer, auditor, civil engineer, city physician, marshal, market 
master, street commissioner, chief of fire department, and the 
like; these appointments, in practice, being made on the rec- 
ommendation of the head of the particular department to 
which such official belongs. 

Civil service provisions govern the appointment and re- 
moval of subordinate officers and employes. The initiative, 
referendum and recall are provided for. The latter has never 


been invoked, altho there have been in the past conspicuous 
instances of popular dissatisfaction with commissioners. 


RESULTS CLAIMED FOR THE PLAN, 


Mayor James R. Hannah in summarizing results achieved 
by commission government in Des Moines mentions three im- 
portant facts: 

1. The city has lived within her means. This was never 
done before, at least in recent times, and began to be done the 
first year under commission government, although the first 
election resulted in an unsatisfactory commission. 

2. Approximately $100,000 per year has been expended 
in permanent improvements. 

3. The average taxes for the first seven years under the 
new plan have been two and one-half mills on the dollar less 
than for the last seven years under the old plan. 

It is further claimed that by reason of its smaller council 
and more business-like methods, it makes possible the adop- 
tion of a more comprehensive plan and more consistent policy 
of city development and improvement. In support of this the 
civic center is instanced. 

Again it is said that the nomination of candidates by 
means of a non-partisan primary has eliminated party politics 
from the city government. This seems to be true. The claim 
that under this form the people take increased interest in 
public affairs seems to be justified. The largest vote is al- 
ways polled in city elections. 


HOW THE PLAN IS REGARDED BY THE PEOPLE OF DES MOINES. 


We find that a few of the citizens of Des Moines of good 
standing are distinctly hostile to the commission plan, claim- 
ing that it is undemocratic in theory and inefficient in prac- 
tice. But the number of these is so small as to be almost 
negligible. The very great majority, while admitting its de 
fects, to be presently mentioned, regard it as a vast improve- 
ment over the former government. These could not be in- 
duced to return to the old order of things, tho many of them 
express themselves as dissatisfied with the plan in its present 
shape. 

3 DEFECTS. 

While, as above stated, the great majority of the people 
consider commission government a distinct improvement over 
the old type, there are very few who express unqualified ap- 
proval of it. Most people one meets will volunteer the in- 
formation that the plan lacks administrative unity and har- 
mony. This was one of the first things said to us by the 
mayor. Mayor Hannah has been in office five years. 

As a result of his experience he expressed to us the con- 
viction that the city manager plan would be preferable to 
that now in use in Des Moines. The weakness of the com- 
mission plan, as he sees it, lies in the fact that with a five- 
headed administration establishment, each commissioner is 
likely to center his thought and effort upon his own depart- 
ment, and there is no one person whose duty it is to view 
the affairs of the city as a whole and plan and direct them 
as a whole, or who if disposed to do so, possesses the requisite 
power and authority to administer them in their entirety. 

Similar views were expressed by Mr. W. F. Mitchell, the 
only other commissioner now in office whom we had an op- 
portunity to see. Mr. Mitchell in the beginning of his inter- 
view volunteered to say that if the affairs of the city are 
really to be put upon a business basis, there should, in his 
judgment, be a city manager. 
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One phase of the present plan is illustrated in the case of 
Mr. Mitchell himself. He has been in office about one year. 
His nomination was brought about by the business men of 
the city and he was regarded as the business men’s candi- 
date. He was a man of large practical experience as a con- 
tractor and builder, in which pursuit he has been very suc- 
cessful. Those who supported him confidently expected that 
he would be assigned to the department of streets and public 
improvements. He himself felt that if there was any one de- 
partment for which he was specially qualified it was this. 
Instead, however, he was given the department of public 
safety for which he felt no special fitness and a lawyer was 
assigned to the department of streets and public improve- 
ments. This last named department appeared to us to be 
below the general standard in Des Moines, the streets in cer- 
tain sections of the city showing neglect both as respects 
cleaning and repairs. 

Mr. Mitchell also says that there are at times conflicts of 
more or less serious character between two or more depart- 
ments as respects matters that must be dealt with by each, 
which would be obviated under the city manager plan. We 
also talked with Mr. John MacVicar, a former member of 
the commission, and a gentleman of wide experience in mu- 
nicipal matters. Mr. MacVicar is satisfied with the Des 
Moines government as it is. While believing that the city 
manager plan is the ideal in theory, yet for local reasons he 
does not think it advisable to adopt it there. 

We also conferred with the heads of two local labor or- 
ganizations. They informed us that the labor element of the 
city was disposed to support the government and generally 
speaking were satisfied with it, except that they realized its 
weakness in the particulars above mentioned, and felt that 
there should be a manager with power to appoint competent 
heads of departments; or if this were not attainable, then at 
least the commissioners should be elected as heads of specific 
departments. 

We deem it proper to add that the legislature of Iowa at 
its last session enacted a law giving commission governed 
cities of that state the right to modify their plan by popular 
vote so as to provide for a city manager. 

Des Moines is a prosperous, enterprising and rapidly 
growing city. We find that upon the whole the city is fairly 
well governed, and that her affairs are for the most part 
wisely and economically administered. 


MEMPHIS, TENN. 


Commission government in some form or other has ex- 
isted at Memphis since 1879. The terrible fever scourge of 
the preceding year had destroyed a third of her population. 
Another third had removed to other localities, and the re- 
mainder, impoverished and disheartened, were left hopelessly 
burdened with debt. In this situation the populace besought 
the legislature of the state for relief. 

At their instance the charter of the city was repealed and 
in place of the corporation of the city of Memphis there was 
erected a taxing district, with certain powers of local gov- 
ernment to be administered through a mayor and three 
boards of commissioners, the members of which were elected 
at large. Two of these boards, viz., the board of fire and 
police commissioners with five members, and the board of 
public works with ten members constituted the legislative 
council in which all legislative powers were vested. This ar- 
rangement continued with but slight modification until the 
year 1909, the municipality having in meantime resumed 
the name and style of city of Memphis, pursuant to an act of 
the legislature of March 30, 1891. 

In the year 1909 the act of 1879 establishing taxing dis- 
tricts and all acts amendatory thereof constituting the char- 
ter of the city of Memphis were amended so as to change the 
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name of the board of fire and police commissioners to the 
board of commissioners of the city of Memphis, abolish the 
other boards and transfer their powers to the board of com- 
missioners above named; and generally to define the powers 
of this board as well as the manner in which the same should 
be exercised. 

The effect of this amendment was to assimilate the gov- 
ernment of Memphiss more closely to the typical commission 
type. Thus it provides for five administrative departments: 
(1) Public affairs and health. (2) Fire and police. (3) 
Streets, bridges and sewers. (4) Accounts, finances and reve- 
nues, and (5) Public institutions, grounds and buildings. 

As in the case of the Des Moines charter, the mayor be- 
comes ex officio head of the department of public affairs and 
health. He is also a member of the council and entitled to 
vote, but possesses no veto power. The remaining adminis- 
trative departments are distributed by the board among the 
other commissioners. 

But here there is a radical departure from the ordinary 
commission form. The mayor by the express terms of the 
act is given “general supervision over all the affairs of the 
municipality.” All other departments report to him, he ap- 
points all committees provided for by ordinance, and it is 
made his duty to keep the board of commissioners from time 
to time advised as to all matters affecting the general wel- 
fare of the city. Thus the mayor while lacking absolute legal 
control, is by the charter given a degree of precedence over 
the other commissioners which makes him at least the rank- 
ing member of the board. 

Added to this is the fact that the mayor, Mr. E. H. Crump, 
is a strong, masterful man—one of the most active and influ- 
ential public men in the state—and his ascendency in the 
local government appears to be such that he is to all intent 
and purpose the city manager of Memphis, without the legal 
limitation and control that usually attend that office under 
the city manager pan. Memphis has an efficient government. 
All departments are working together harmoniously. There 
appears to be among the whole force an enthusiasm for good 
government. 

This admirable team-work is getting results. 

Memphis everywhere presents the appearance of a bright, 
prosperous and progressive city. Her public buildings are 
substantial, well arranged and commodious, and quite in 
keeping with the size and importance of the city. Her streets 
are well paved and kept scrupulously clean. The citizens as 
a whole seem to be satisfied with the government as now ad- 
ministered, some even expressing the opinion that it could 
not be improved upon, though here and there may be found 
an undercurrent of complaint of the manner in which the 
mayor exercises his great personal power. Some few sug- 
gested city manager government as an improvement over the 
present form. 

In our judgment the efficient administration now enjoyed 
by Memphis is not to be credited to commission government 
alone—certainly not to commission government of the ordi- 
nary type, such as that provided by our optional charter act. 
For, as above shown, the mayor is by the charter invested 
with general supervisory powers over all departments, which 
differentiates the Memphis government from ordinary com- 
mission government of this type. 

This superior authority, coupled with the great personal 
influence of the present mayor, enables him to dominate the 
whole administration and so give unity and consistency to 
the whole. Thus the inherent weakness of ordinary commis- 
sion government above alluded to has been, in measure, over- 
come; but overcome in a manner largely fortuitous, depend- 
ing more or less upon the character and ability of the man 
who happens for the time being to be mayor. 








54 MUNICIPAL ENGINEERING 


A report on the public institutions of Memphis which 
omitted mention of her splendid parks and system of park- 
ways would be incomplete. We have deemed the subject of 
sufficient importance to merit a special repost, and according- 
ly shall file such report as soon as it can be prepared. 


DAYTON, OHIO. 


Dayton, with a population estimated by her citizens at 
130,000, was the first of the larger cities to adopt the city 
manager, or is it is officially styled, the commission-manager 
plan of government. The new charter adopted in 1913, went 
into effect January 1, 1914. The movement for a change in 
the form of government was inaugurated prior to the flood of 
1913. The great catastrophe hastened, but did not suggest 
the change. The people had already begun to wake up to 
the anomalous fact that with a citizenship prosperous almost 
to the point of opulence, the municipality itself was near the 
verge of bankruptcy. 

A lax system, wasteful and unbusinesslike methods were 
increasing her burden of debt from year to year. In six years 
she had gone behind $360,000, in operating expenses, an aver- 
age of $60,000 per year. Bonds were issued to defray cur- 
rent expenses such as street repair, street lighting and even 
salaries. Party politics had contributed its usual quota to 
the general inefficiency of the system. City offices were 
sought after as party perquisites and plums. It not infre- 
quently happened that the city found herself with a Repub- 
lican mayor and a Democratic council or vice versa. These 
hostile officials were usually at loggerheads. Their thoughts 
and energies were devoted largely to efforts to hamper and 
embarass each other. Party advantage too often outweighed 
the public interest. 

The flood came and wrought destruction almost passing 
belief. Even the asphalt pavement of the streets was in 
places broken up. The receding waters left everywhere a 
thick deposit of mud. The old government was suspended, 
and a military government guided and assisted by a commis- 
sion of citizens took its place. The flood added still further 
to her debt, and left problems of extraordinary difficulty and 
proportions. An emergency bond issue of $800,000 was made 
with which to begin the work of rehabilitation. 


These facts are mentioned to give some conception of the 
difficulties that confronted the new administration. 


One effect of the disaster was to cement the people to- 
gether in a sense of common need, and convince them of the 
total inadequacy of the old system to deal with existing con- 
ditions, and thus to facilitate the adoption of the new charter. 
The plan in its essential features is the typical city manager 
plan with which all are more or less familiar. It provides 
for a commission of five to be nominated at a non-partisan 
primary and elected at large. The members of the commis- 
sion are the only elective officers of the city. As in the case 
of commission-governed cities, the commission constitutes the 
governing body. In it all legislative powers are vested. But 
instead of parcelling out the administrative functions among 
its members as under the commission plan, the commission 
appoints a chief administrative officer to be known as the 
“city Manager,” and may remove him at will. 

The commission always acts as a body. It is required to 
meet in regular session at least once a week. The members 
are not required to give their whole time to public business, 
and receive proportionately less salaries than in commission 
cities; in Dayton $1,200, each per year, the mayor $1,800. 
The office of mayor is retained, but that functionary is shorn 
of most of his old-time powers. He is not nominated or 
elected as mayor, but is that member of the commission who 
at the regular municipal election at which three commis- 
sioners were elected, received the highest number of. votes. 


He is the presiding officer of the commission, entitled to a 
vote, but possesses no veto power. It is provided that he 
shall be recognized as the official head of the city by the 
courts for the purpose of serving process, by the governor 
for the purpose of the military law, and for all ceremonial 
purposes. His salary and that of the members of the com- 
mission are fixed by the charter, all others, by the commis- 
sion. 

A commissioner forfeits one per cent. of his salary for 
each absence from a regular meeting, unless the absence be 
authorized by a majority vote of all members. Five such 
absences operate to vacate his seat. 

The city manager is appointed by the commission and 
holds office at the will of that body: He must be appointed 
without regard to his political belief, and may or may not be 
a resident of the city of Dayton. The charter makes him the 
“administrative head of the municipal government,” and de- 
clares him “responsible for the efficient administration of all 
departments.” His powers and duties are enumerated as 
follows: 

(a) To see that the laws and ordinances are enforced. 


(b) To appoint and, except as herein provided, remove 
all directors of departments and all subordinate officers and 
employes in the departments in both the classified and un- 
classified service; all appointments to be upon merit and fit- 
ness alone, and in the classified service all appointments and 
removals to be subject to the civil service provisions of this 
charter. 

(c) To exercise control over all departments and divi- 
signs created herein or that may be hereafter created by the 
commission. 

(d) To attend all meetings of the commission with the 
right to take part in the discussions but having no vote. 

(e) To recommend to the commission for adoption such 
measures as he may deem necessary or expedient. 

(f) To keep the commission fully advised as to the 
financial condition and needs of the city; and 

(g) To perform such other duties as may be prescribed 
by this charter or be required of him by ordinance or reso- 
lution of the commission. 

The exceptions to his power of appointment and removal 
are the members of the civil service board, and the clerk to 
the commission, all of whom are appointed by the commis- 
sion. Appointments and removal of officers and employes 
other than department heads are subject to civil service pro- 
visions. 

Five departments are established, viz., law, public service, 
public welfare, public safety and finance. The heads of these 
departments are appointed by the city manager, and are sub- 
ject to be removed by him. The city manager is thus in po- 
sition to select as the head of each department a man whose 
training, experience and capacity specially fit him for the 
place, and he has every incentive to do so, since he is ex- 
pressly made responsible for the efficient administration of 
all departments and his own tenure of office depends upon the 
success of his administration. 

Each department head or director is in turn made “re- 
sponsible for the conduct of the officers and employes of his 
department, for the performance of its business, and for the 
custody and preservation of the books, records, papers and 
property under its control.” It is made his duty to manage 
his department subject to the supervision and control of the 
city manager in all matters. 

Responsibility is everywhere definitely fixed. The ini- 
tiative, referendum and recall are provided for. The latter 
is applicable to the members of the commission and to the 
eity manager. 
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The foregoing are the salient features of the Dayton 
charter. 

It has not been in operation long enough to effect marked 
changes in the physical aspects of the city, even if conditions 
had been normal when it became operative. One would, of 
course, not expect to find here a completed program of city 
development and improvement. The plan must therefore be 
judged by its intrinsic merits, by the character and efficiency 
of the men it has called into the public service and their spe- 
cial fitness for their particular tasks, as well as by the re- 
sults thus far achieved toward the rehabilitation of the city, 
and the placing of her affairs upon a sound business basis. 

The first effect of the new charter was to remove the af- 
fairs of the city from the arena of party politics. The city 
now enjoys a non-partisan administration. We found that 
the city manager and some of the heads of departments did 
not know the politics of individual members of the commis- 
sion or of other heads of departments, and seemed wholly in- 
different on the subject. 

In the matter of the small council or commission, the 
short ballot, and the election of commissioners at large, this 
plan possesses the same advantage as the commission plan. 
Under both it is usually possible to secure the consent of 
representative business men to serve in the commission. This 
result followed the adoption of the new charter in Dayton. 
We were assured from independent sources that the men com- 
posing the present commission could not by any means have 
been induced to stand for election to any city office under the 
old conditions. 

One of the first things to impress the observer is the com- 
pact and efficient organization of the whole employed force 
of the city. The affairs of Dayton are being handled pre- 
cisely as would those of a large and successful business cor- 
poration organized and conducted for profit, except that a 
considerable portion of the employed force is under civil serv- 
ice. And even here the analogy is not wholly lost since it is 
the policy of the civil service board by a system of promo- 
tional examinations and advancement to encourage efficiency 
with a view to training and raising from the ranks men ¢ca- 
pable of directing departments and even of taking the position 
of city manager. 

The net results of the first year’s operation on a business 
basis, was that the city not only lived within her income and 
made all street repairs out of current revenues, but with an 
income exceeding that of the preceding year by only $38,126.42, 
gave to the people $139,947.93 in new and very necessary 
service not previously enjoyed. 

All of the cities visited have purchasing agents and all 
are doing good work. We make special mention of the work 
of this agency in Dayton because we investigated it more 
carefully there than elsewhere. It is demonstrable that this 
branch of the department of finance saved the city of Dayton 
upwards of $33,000 the first year. 

All supplies are being standardized as far as practicable, 
and purchased in quantities from the jobber or manufacturer 
direct. In.the item of stationery and office supplies alone a 
uniform standard for all departments effects a saving of 
about $4,000 per year. 


HOW THE PLAN IS REGARDED IN DAYTON, 


With the exception of the more radical wing of the So- 
cialist party and politicians who have lost their jobs and 
possibly the friends of the latter, the people of Dayton favor 
the new charter. The business and professional sentiment of 
the city is enthusiastic in its support. 

Before going to Dayton we had heard that there was 
great dissatisfaction among the people there because the city 
manager being a Cincinnati man had imported a large num- 
ber of his appointees from that city. We find that there has 
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been some criticism of this kind by persons who seek to dis- 
credit the new government. But the facts are that out of 
the entire force of officers and employes there have been three 
cases of this kind, one of which was a merely temporary em- 
ployment. The most important was that of Mr. Barlow, who 
was brought from Cincinnati to become director of public 
service. This was not done by Mr. Waite, the city manager, 
on his own motion, but at the instance and direction of the 
commission. The reason for it was that those persons resident 
in Dayton who possessed the special qualifications needed for 
the place were believed by the commission to be so allied 
with the persons connected with the old regime as to render 
them practically ineligible. In other words, the commission 
itself, composed of Dayton citizens, desired an independent 
man for the good of the service. 

Precisely the same thing occurred in Springfield with re- 
spect to the health officer, and for similar reasons. 

The head of one of the largest business houses in Dayton 
claimed as one of the indirect results of the new government 
a higher order of citizenship. Formerly, he said, the news- 
papers constantly regaled the public with stories of the do- 
ings of the “City Hall Crowd” or the “Court House Gang,” 
and the people became accustomed to it and settled down into 
a condition in which they expected nothing better. Now this 
has all passed away, and daily reports tell of progress under 
a business regime. 


SPRINGFIELD, OHIO. 


Springfield—population about 60,000—adopted the city man- 
ager plan at an election held August 26, 1913. The new char- 
ter went into effect January 1, 1914. Conditions here under 
the old government were substantially the same as at Dayton. 
Springfield had no flood; but had suffered mismanagement in 
about the same degree as her sister city. The former council 
had issued bonds to the amount of $60,000 to pay operating ex- 
penses, such as street lighting service and the like, and in 
addition had left a large floating debt. Streets were in a 
general state of bad repair. 

The charter is the same in its basic principle as that of 
Dayton, and need not be analyzed here. It differs from the 
Dayton charter chiefly in the larger appointing power reserved 
to the commission, this embracing not only the city manager 
and members of the civil service board, but the city solicitor, 
city auditor, city treasurer, purchasing agent and sinking 
fund commissioner as well. 

The powers and duties of the city manager are substan- 
tially the same as in Dayton, except that here, probably as an 
economical measure, he is made by charter until otherwise 
provided by the commission the acting head of all depart- 
ments other than that of city solicitor, auditor, treasurer, 
sinking fund and civil service, and any department under con- 
trol of a special board when the charter became effective. 

Such an arrangement would, in our judgment, be inad- 
visable in cities of the larger class, because calculated to 
overload the city manager and harass him with a multitude 
of details. However, the plan appears to be giving general 
satisfaction in Springfield. Business and professional men 
generally give it the most cordial endorsement. Here, as in 
Dayton, the non-partisan primary has eliminated party pol- 
itics from municipal affairs. Here too the effect of the plan 
in calling into public service men of large affairs is observable. 
The present commission is composed of substantial men of 
high character. Four of them are heads of great industrial 
establishments. The report of Mr. Charles E. Ashburner, eity 
manager for the first year, shows that the city has kept within 
her income, and accumulated a surplus of $51,601.81, to be 
applied chiefly on the floating debt inherited from the old 
administration. 








Extenswe street improvements are now under way. The 
streets in the central portion of the city are to be entirely 
repaved. By way of preparation for this work all service 
connections in these streets are being overhauled and put in 
proper condition. All telephone, telegraph and other wires, 
trolley wires excepted, are being placed in conduits under 
ground at the expense of the owning company, but under the 
supervision of the city engineer. No difficulty was experienced 
in inducing these companies to make this change, altho it 
involves considerable expense. It is claimed, and doubtless 
correctly so, that with the affairs of the city in the hands of 
a small body of business men, public service corporations feel 
assured of a square deal, and are more ready and willing to 
co-operate with the public authorities in such matters. 


CONCLUSIONS. 


We conclude: 

(1) Commission government represents a distinct ad- 
vance from the old type of municipal government. The non- 
partisan primary, the small governing body, the short ballot 
and abolition of ward representation, have gone far toward 
the ultimate goal of reducing city administration to a matter 
of business, efficiently handled. Indeed, commission govern- 
ment has already made city administration a matter of busi- 
ness; but it has not, in our judgment, provided the best or- 
ganization for its efficient handling. 

The plan lacks administrative unity and harmony because 
the executive function is divided among five men of equal 
authority and dignity. There is no one person having at once 
the duty and power to administer the affairs of the city as a 
whole. 

Again the heads of the several administrative departments 
of a city should be men of special training for their respective 
tasks. Assuming that such men will be elected to the com- 
mission, there is under this plan no assurance that each will 
be assigned to the department for which he is best fitted. 
Nor can this weakness be overcome by providing for the elec- 
tion of commissioners to fill specific administrative positions. 
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Technical and professional qualifications cannot be accurately 
gaged by popular vote or properly determined at the polis. 

Sound principle requires election for policy, but appoint- 
ment for efficiency. 

(2) The city manager plan possesses all of the advantages 
of commission government, and, in our judgment, has over- 
come the particular defects above pointed out. Men of the 
same high type are secured for service in the commission, the 
methods of selection being the same. 

These determine all questions of policy for the whole city. 
Their combined judgment is brought to bear upon all matters 
before them. 

They employ a chief executive, upon whom rests the sole 
responsibility for the efficient administration of all depart- 
ments. They may remove him at will. 

The city manager not only has the power to administer 
the affairs of the city as a whole. He must do so. He has 
no incentive to advance one department at the expense of 
another. All are his departments. All must work in unison. 
All must succeed. Being responsible for all departments, he 
is justly given a free hand in selecting department heads. 
He need not hurry. He may look the field over for the best 
possible man for each place. He is in position to select as 
head of each department a man specially fitted by training 
and experience for the particular task. Self-interest dictates 
that he should. His own tenure of office depends upon it. 

Should his appointee prove a misfit, he may summarily 
remove him. He has every incentive to do so. His own 
tenure of office depends upon it. 

Thus from top to bottom the city forces are compactly 
organized. Responsibility is everywhere definitely placed. 

(3) We doubt the utility of civil service in connection 
with the city manager plan. The basic idea of the plan is 
concentration of power and responsibility. The city manager 
should not, in general, be responsible for the acts of any man 
who is beyond his reach in matters of discipline and removal. 
We would not favor extending the classified service beyond 
the fire and police departments. 








Winchester Germanizing Its River 


Two new concrete bridges and a concrete dam to raise 
the level of the “Mill Pond” in the center of Winchester, 
Mass., are steps in the direction of “Germanizing” the town’s 
one troublesome stream, the Aberjona river. The dam is cir- 
cular shaped with an external radius of 37.5 feet, and con- 
sists of six steps, each 1 foot 3 inches high. At one end are 
circular conduits with valves by which an excess of water 
may be drawn from the mill pond or its level lowered if 
desired. 











UPPER SIDE of Main street bridge. Winchester, 
Mass., showing semi-circular dam stepped down to break 
fall of water. 


Just below the dam is the Main street bridge, which is 
70 feet wide and has a concrete arch with 35-foot span. The 
arch ring and coping are bush hammered, the concrete finish 
being 1 part cement to 3 parts fine trap rock. The finish of 
the spandrel and wing walls is 1% parts concrete to 3 parts 
small red stone. The surfaces of the upper parts of the bridge 
are tooled to show a contrasting finish to that of the arch 
ring and coping. About 250 feet down stream is the Water- 
field road bridge, of similar dimensions and design to that 
of Main street, but the superstructure is of concrete balusters 
resting on a base topped with a coping stone terminating in 
piers at either end. 














CONCRETE BALUSTRADE on Waterfield road 
bridge, Winchester, Mass., another step in Germanizing 
Aberjona river. 
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A NEW TYPE OF BRICK ROAD 
CONSTRUCTION 


A monolithic pavement with concrete base 
and brick wearing surface is practically the 
result of the method of construction described 
in the article. In addition to the advantages 
of such construction, it 1s possible to reduce 
the thickness of concrete base and of brick 
surface so that there is a very considerable 
reduction in the cost of materials for the 
pavement, thus bringing it closer to the abili- 
ties of rural communities with or without 
state aid to pay for pavements which are nec- 
essary to carry the modern traffic over the 
main roads. 





FIVE-HUNDRED foot section of 3-inch wire-cut-lug 

A brick is now under construction in Edgar county, II. 

The wire-cut-lug brick, which is being furnished by 

the Danville Brick Co., Danville, Ill., is identical with regula- 

tion brick of this type, with the exception that it is 3 inches 

in depth instead of 4 inches. It is claimed, however, that this 

slight change of 1 inch in depth dimension opens a new field 
in highway conrtruction without a loss in efficiency. 

It is claimed the 3-inch brick effects a saving of fully 25 
per cent. in material, freight and haulage. 

The 3-inch wire-cut-lug brick, above referred to, is laid on 
a 4-inch wet concrete mortar and is thoroly filled with 1-to-1 
cement grout filler. 

The road is first graded and thoroly rolled, then steel forms 
are so placed as to mark the edges of the roadway. A con- 
crete mixer makes the concrete into a plastic mud and de- 
posits it right between the forms and it is then cut off and 
shaped up by a large steel template, which leaves the base 
about 4 inches deep. Within 2 feet behind this template comes 
a second template and in this space is a quantity of sand and 
cement mixed 1 to 1, and the second template is % inch 
higher than the first one, leaving behind the second template 
a perfectly smooth floor on which the brick are immediately 
laid. The brick are then rolled with a light roller and thoroly 
filled with the usual high-grade cement filler before the base 
has had time to set. 

The cement in the whole road sets up together, forming 
a 7-inch “brick-slab” pavement, solid from top to bottom. The 
contractor reports there is a great saving of labor in the con- 
solidation of this work. The advantage to the cement lies in 
this: First, the large body of wet cement forming the base 
is protected by a complete covering of brick and is compelled 
to dry more slowly; and second, the cement filler being con- 
nected with the body of wet concrete below, is by capillary 
attraction from below kept wet and also compelled to cure 
slowly, these two ideas tending to give the concrete a slower 
and better curing process. This makes a roadway composea 
mostly of cement but having a brick wearing surface. In 
short, it is laid just like a tile floor and might properly be 
called a vitrified brick veneer, and since under heavy traffic 
a good paving block has been known to wear off the top less 
than 1 inch in twenty-five years, this new type of brick ought 
to meet every requirement of the highest grade of pavement. 
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W. Tf. Blackburn, consulting engineer for the Dunn Wire- 
Cut-Lug Brick Company, states that it has been his experience 
that the excess of sand cushion has been one of the elements 
of uncertainty in the construction of a cement filled brick 
pavement, and for many years he has made an effort to re- 
duce the depth of this sand cushion to the minimum, realiz- 
ing that the only function of this bed of sand was to com- 
pensate for the irregularities of the surface of the concrete 
base and the depth of the paving block. Since tile floors and 
in a few instances paving brick, have been successfully laid 
on a rigid base, there would seem to be no reason why coun- 
try roads should not be more economically constructed by 
laying the bricks directly on the green mortar base and elimi- 
nating the necessity of either a stone or concrete edging. 

A. J. Parrish, of Paris, Ill, was the contractor on the 
work. Mr. Parrish and his foreman, J. C. Gordon, have 
worked out the details of construction of the new type of 
pavement so as to produce the best possible results. Mr. 
Gordon should have credit for the development of the template 
and carrier. 

The accompanying photographs show some of the appa- 
ratus and methods referred to. Steel forms, of the Heltzel or 
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LAYING BRICK on [Illinois highway. Note steel 
side-forms, part of traveling template smoothing off the 
dry mortar cushion for the wire-cut-lug brick. 
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Blaw types, have been used in Mr. Parrish’s work for holding 
the concrete base true to line, depth and grade, as shown in 
the first picture, which also shows a part of the traveling 
template forming the top surface of the dry mortar cushion, 
on which the bricks are being laid. 

The second photograph shows one end of the template, 
from which an idea of its construction and method of use 
can be obtained. It will be seen that the template is sup- 
ported on rollers running on the side forms. It is composed 
of an I-beam in front and a channel-beam 2 feet in the rear, 
both spanning the width of the pavement and rigidly fastened 
together. The I-beam in front is the template which forms 
the top surface of the concrete. The channel-beam behind is 
set higher by the thickness of the mortar cushion, % inch. 
Between the two will be seen the dry mixture of cement and 
sand for this cushion, which is shaped into place by the rear 
template. On the smooth surface left by the latter the bricks 
are laid, as shown. This mortar cushion, of course, absorbs 
moisture from the wet concrete below. 

The laying, closing of courses and rolling are completed 
at all times within 25 feet of the depositing of the concrete 
base, as may be seen in the first two photographs. 

The roller should be 30 inches in diameter and made in 
two sections and weighted with water. 

The filler is of 1:1 proportions mixed dry in a small batch 
mixer and carried in small quantities to the grout box on the 
brick surface, where water is added and thoroly mixed to con- 
sistency for ready flow into joints from scoop shovels. A 
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LAYING BRICK on Illinois highway. Note the con- 
struction of the traveling template, one end of which is 
shown. In front an I-beam and in rear a channel beam, 
supported on rollers and running on the side forms. 
Concrete base and mortar cushion are formed by one 
operation. 


























COMPLETED BRICK HIGHWAY in Edgar County, 
Illinois. Note monolithic appearance of the pavement 
on its edge, the concrete showing in part because not 
quite as smooth as the cement grout poured into the 
joints of the brick pavement. Surface still covered with 
sand layer for curing. 
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squeegee finished the surface leaving joints entirely filled 
and surface smooth. When the filler has set sufficiently the 
forms are removed and the edge of the pavement has the ap- 
pearance seen in the third photograph. 

When the pavement has set sufficiently to be beyond in- 
jury by the disturbance, the side berms are constructed, the 
earth road alongside is graded and the whole is thoroly com- 
pacted, giving, say a 10-foot earth road alongside the brick 
road. 

Some of the advantages of the new type of pavement are: 

1. The removing of the hazard of the sand cushion, as the 
construction will not be injured at any time by the interrup- 
tion of rain storms, the pavement, with the exception of the 
filler, being completed at all times and the filler never being 
allowed to be left out more than six hours after the laying 
of the brick. However, should storms intervene, no damage 
could be done by delay if traffic is kept off and the surface 
kept clean. There is no sand cushion to become saturated, 
and the worry about rolling the brick surface is eliminated. 

2. The certainty of having the full depth of the block, 
for the cement filler cannot be ignored. 

3. The support of the individual unit of the paving block 
on the rigid base cannot be questioned, as it relieves the con- 
dition of suspension where the bricks are solidly cemented 
together and the sand shrinks away from any portion of the 
under surface. 

4. In the country roads especially this type is more easily 
and cheaply constructed. 

5. Every element entering into the construction of this 
type of pavement is positive. 

6. A true and uniform surface can be more easily obtained. 

7. This type of construction eliminates the necessity of 
the edging, thus reducing the cost of the roadway. 

That these advantages are all positive is evident and the 
best o fresults are expected from the new pavement. The 
reduction in cost is no less certain. It is seldom that improve- 
ment in quality accompanies reduction in price in the same 
general sort of pavement, but this seems to be such a case. 
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Paving Data 


I am endeavoring, on behalf of our city, to procure 
all literature on the qualities of the various road ma- 
terials, and also information as to comparative expense, 
both the initial cost and maintenance, with reference to 
your experience with all kinds of city and county roads. 
All data and statistics you may be able to furnish me 
with will be most respectfully appreciated. Possible 
sources of further research and information will also be 
extremely useful. B., , Ga. 
MUNICIPAL ENGINEERING endeavors to give the current in- 
formation on this subject, and its back volumes are full of the 
information desired, every number containing large quantities. 

The volumes of proceedings of the American Society of 
Municipal Improvements are also mines of information. They 
are free to members or can be obtained by non-members from 
the secretary, 702 Wulsin building, Indianapolis, Ind., at $f 
each. The volume for 1914, just issued, is specially valuable, 
as it contains standard specifications for various kinds of pave- 
ment, as well as the usual papers and compilations of data 
regarding pavements. 








Information About Wood Block Pavements 


I am looking for information on wood block pave- 
ments with the view of beginning a campaign of educa- 
tion to educate our people to the point of voting a bond 
issue for the use of this material for paving our streets. 

I thought possibly you could aid me in the matter by 

sending me some literature on the subject. 

Bis , Fla. 

As good a source of such material as any is found with 
the makers of wood paving blocks and preservatives for wood 
blocks, such as the Republic Creosoting Co., Indianapolis and 
Mobile; the Philadelphia Wood Paving Block Co., 1225 Filbert 
St., Philadelphia, Pa.; the Barrett Mfg. Co., New York, Birm- 
ingham and elsewhere; the Jennison-Wright Co., Toledo, O.; 
the U. S. Wood Preserving Co., New York City, and others. 

MUNICIPAL ENGINEERING has the latest regarding develop- 
ments in wood block paving, as it is ready for publication 
from time to time. 








Chemical Treatment of Garbage 


We would like to have some information concerning 
chemical treatment of garbage. W., . sex, 

A list of articles on garbage and refuse disposal methods 
will be found in the July number of MuNIcIPAL ENGINEERING, 
vol. xlix, p. 19. 

Chemical treatment of garbage in an open dump is de- 
scribed in articles in vol Xlviii, pp. 118 and 220, as practiced 
in Seattle and North Yakima, Wash. 
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The Hirsch chemical treatment of garbage in tanks is de- 
scribed in vol xlvii, p. 131, as tested experimentally. 

Mixture of treated garbage with coal dust and tar to pro- 
duce briquets, described in vol. xlvii, p. 304, may perhaps be 
considered a chemical treatment. 

The mixed method of garbage treatment described in vol. 
xlv, p. 25, with a brief account of proposed English plants, in 
vol. xlvii, p. 25, while not using chemicals, seems to depend 
somewhat upon chemical action of air on the garbage during 
the process. 

Any of these numbers can be supplied at 25 cents each. 





How to Repair Tar-Macadam Pavement 


This city several years ago laid a tar-macadam 
ment upon its main street and we are now encounter- 
ing some difficulty in the maintenance of this piece of 
road. So that you may be fully acquainted with the sit- 
uation I make the following recital: 
In the temperature of summer weather the tar comes 
up thru the pavement in large quantities, and, as a re- 
sult, this softness, if it may be called such, causes large 
cup-holes to appear in the pavement, and the city offi- 
cials are now contemplating the repairing of this stret. 
It is the desire of the city council to be informed of 
the method and manner of repairing these cup-holes and 
the materials that are used in such repairing. 
It was suggested that we write your magazine with 
a view of having the matter determined by practical 
engineers of long experience in work of this character. 
We would appreciate an early reply to this commun- 
cation, stating the proper method of proceeding in re- 
pairing these large cup-holes that appear in this thoro- 
fare. City Clerk, , Mich. 
Excellent materials seem to have been used in the original 
construction, but the street has been sadly neglected if it has 
been permitted to get into the condition described. Too much 
of the bituminous material in a spot softens the roadway at 
that spot and causes motion of the gravel or stone aggregate 
and greater wear, thus forming the cup-holes described. If 
these are repaired when they occur by applying stone chips 
or topedo gravel, according to whether the original aggregate 
was broken stone or gravel, the surface of the street may be 
kept smooth and in good condition continuously. Occasionally 
it may be necessary to add some of the broken stone or gravel 
mixed with the bitumen, in which case the surface of the 
hole to be patched should be picked up so that the new ma- 
terial will join with it when it is tamped or rolled into place. 
The fine stone screenings or topedo gravel should be put on 
top as a dressing to absorb any excess of bitumen and the sur- 
face of the completed patch should not be higher than the 
surface of the road surrounding it, tho the hole should be 
completely filled. 

It is very probable that after several years of neglect the 
surface has worn so thin or the holes are so numerous that 
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it will be cheaper to resurface the street in future cost of 
maintenance if not in the first cost of such a general repair. 
If this is necessary the surface should be roughened, inequal- 
ities raked out, the new aggregaté, mixed with bitumen, should 
be added to produce the original thickness of wearing surface, 
and the whole treated with the surface coat of screenings and 
rolled, the last two operations being repeated until a smooth, 
clean wearing surface is obtained. 

In the absence of detailed knowledge of the original ma- 
terials of construction these general suggestions are all that 
can be made. Will our readers give details of any success- 
ful methods they have used in such cases? 





Waterproofing Concrete Reservoir 


This department is interested in the question of 
waterproofing a concrete reservoir which has been in 
use about fifteen years. Can you refer me to any ar- 
ticles which have appeared in your magazine upon this 
subject, or to any printed matter to which I might 
refer? A., Engineer Water Works. 
Among recent articles in MUNICIPAL ENGINEERING on this 

subject, the following may be applicable: 

“Waterproof Coatings of Surfaces,” vol. xlviii, p. 71, giving 
methods of preparing old surfaces for application of new ce 
ment coating with integral waterproofing. 

“Medusa Waterproofing,” p. 75, same volume, giving like 
information regarding the application of cement coating with 
Medusa waterproofing. 

A list of makers of waterproofing paint coatings is given 
in vol. xlvii, pp. 33, 391, and the literature of some of them 
gives excellent information regarding methods and results. 

“Concrete Reservoir at Latrobe, Pa., vol. xlvi, p. 549, de- 
scribing the use of a wash and plaster of a cement and stone 
dust mixture on dense concrete. 

In vol. xlv, p. 348, will be found a descriptive list of pre- 
vious articles on this subject, to be found in vol. xlv, p. 54; 
vol. xliv, pp. 62, 79, 375, 470; vol. xliii, pp. 175, 256, 410; vol. 
xlii, pp. 42, 376, 416; vol. xli, p. 322. References to booklets 
on the subject are also made. 





Best Pavement for Small City 


I have been referred to you for information concern- 
ing the various kinds of pavements commonly con- 
structed in this country. 

I shall be glad to have you quote me the expense 
of getting from you information concerning the various 
pavements which you recommend. 

W., Mayor, ———, Tex. 

The writer is not able to make any recommendations with- 
out more information than is contained in this letter and the 
fact that the city is a small one in the southern part of the 
United States. 

The first question usually is as to the money available for 
paving and the length of street over which it must be spread. 
The limitations here are often so strict that a hard pavement 
cannot be laid, except perhaps on a short length of the main 
street, around the central square, or between the railroad sta- 
tion and the business center. Again, materials may be so ex- 
pensive that it will cost but little more to build a hard street 
than to build a macadam street of some sort. So it is not 
possible to give even approximate figures as to the probable 
cost of any kind of pavement without definite information on 
these points. 

If some hard pavement can be laid, the choice will doubt- 
less depend very largely upon the relative cost of materials, 
modified somewhat by the character of traffic, and the climatic 
conditions, heat, moisture, floods, etc., as well as, to some ex- 
tent, upon the personal preference of those having the choice 
of materials. 

A study of the current numbers of MuNICIPAL ENGINEFRING 


will give much information on the subject, but it is earnestly 
recommended that a competent engineer be employed to study 
the ground, make recommendations and general plans for a 
paving program. One of experience can do this preliminary 
work in a very few days and will save many times his fee, if 
his recommendations are followed, by preventing useless ex- 
periments, too expensive construction or too cheap materials. 





New Telephone Franchise 


This city is confronted with the proposition of con- 
sidering the granting of a new telephone franchise. 
The city council has requested me to get, for the in- 
formation of our committee, copies of telephone fran- 
chises in other cities . 

You can probably send me a copy of the so-called 
model telephone franchise, or direct me to some of the 
cities of. about 6,000 inhabitants with probably growing 
needs in the next few years, which has lately granted 
an up-to-date franchise preserving the rights and con- 
veniences of the city and its inhabitants. 

City Attorney. 

In the proceedings of the Indiana Engineering Society for 
1910 (50 cents) is a paper on “A Proposed Telephone Fran- 
chise,’”’ prepared by a committee of the Commercial Club of 
a small city and accepted by one of the competing companies, 
which contains the modern provisions for public service cor- 
porations. Several provisions are purely local in their char- 
acter, but the article gives the basis for a strictly modern 
franchise with provisions insuring justice to both company 
and customers. 

Wilcox’s ‘‘Municipal Franchises” (two volumes, $5 each) 
contains the fullest non-partisan discussion of the problem of 
the telephone franchise and gives outlines of contracts and 
franchises and data as to laws and decisions in various states. 
The telephone occupies two chapters in the first volume and 
they should be of much assistance in making a workable agree- 
ment with a company. 

The telephone is different from other public utilities and 
the assistance of one familiar with the problem is very de- 
sirable in preparing a new contract or franchise. 

The books named can be supplied at the prices given. 





Studebaker’s New President. 


Albert Russel Erskine has been 
elected president of the Studebaker 
Corporation, with which he has 
been connected since 1911, first as 
treasurer, and since 1913 as first 
vice president and treasurer. His 
larger responsibilities before 1911 
included positions with the Ameri- 
can Cotton Company, of New York, 
as general auditor, from 1898 to 
1904, as treasurer and member of 
the executive committee of the 
Yale & Towne Mfg. Co., of New 
York, and two years vice president 
of the Underwood Typewriter Com- 
pany. 

Mr. J. M. Studebaker, the surviving one of the five Stude- 
baker brothers, who founded the business, still stays at the 
head of the corporation as honorary president, having re 
signed as chairman of the board of directors. Despite his ad- 
vanced age, Mr.: Studebaker maintains his keen insight of 
the business force of the corporation. He is at his desk every 
day, and is regarded with a wealth of affection by the em- 
ployes, who know him familiarly as “Uncle John.” 

Mr. Fish, who relinquishes the presidency, becomes chair- 
man of the board, the executive and finance committee. 
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A Sanitary Method of Garbage Collection 
The Editor of MUNICIPAL ENGINEERING: 


Sir—Until June, 1910, garbage was collected in Wheeling 
by the contract system. No attempt was made to collect 
from every part of the city, the wagons were filthy and the 
lack of system gave general dissatisfaction. For three years 
the health department has had charge of collection and dis- 
posal, including “hiring and firing.” 

The equipment includes an incinerator, a modern barn, 
nine wagons of the Holzbog type and sixteen horses. 

Extra horses are hired in August and September, when 
nine wagons are used with two collectors for each wagon. 

Health department rules require garbage to be drained 
and wrapped in paper. Two-thirds of the householders obey 
these rules and to this the success of the present system is 
largely due. By garbage is meant animal or vegetable refuse 
from the kitchen. 

Collections are made daily from hotels and restaurants; 
weekly and semi-weekly from residences, according to the 
season. Each wagon load is weighed at the incinerator after 
all excess water is drained off. This is done because all the 
garbage is not wrapped and with the idea of saving fuel. All 
wagons are steamed and washed daily at the incinerator. 

In 1912, 5,561 tons were collected at a cost of $2.70 per 
ton. This cost included $1,084.00 spent for new equipment. 
In 1913, 6,415 tons were collected and the cost reduced to 
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GARBAGE COLLECTION WAGON used in Wheel- 
ing, W. Va., of steel, covered, hauling and dumping in 
sanitary and odorless manner when properly handled. 





$2.30 per ton. This included $500.00 expended for painting 
and repairing nine wagons. For 1912 the cost for incineration 
per ton was $1.07. For 1913 this was reduced to $0.82 per ton. 

Natural gas is used for fuel, an average of 3,000 feet being 
required for each ton. The city pays for all gas used in ex- 
cess of an allowance made by the gas company. This excess 
amounts to approximately $500.00 per year. The location of 
the incinerator upon a hill at one end of the city, materially 
increases the cost of collection. Much of the garbage is hauled 
three miles after the load is collected and the last of the haul 
is up a 10 per cent. grade. Included in the cost of incinera- 
tion, in addition to repairs, were alterations and replacements, 
which, with the cost of maintaining the sewer, amounted to 
approximately $2,000.00 each year. Much of this increased 
expense is also due to the site of the incinerator. 

Wheeling’s garbage collection is not perfect, but the serv- 
ice is vastly improved. Leaking wagons and drunken drivers 
are not tolerated, and it has been demonstrated that paper- 
wrapped garbage will neither smell badly in summer, nor 
freeze and stick to the can in cold weather. The wagons, 
men and horses are clean when they leave the barn, and any 
odor about our garbage equipment is due to improperly kept 
garbage. If every one observed the rules there would be ab 
solutely nothing unpleasant about the work. 

Each of the nine odorless steel garbage and dead animal 
dump wagons above referred to, is hauled by two horses. Each 
wagon load is weighed upon its arrival at the incinerator 
after the water is drained from it; consequently our figures 
represent the actual weight of garbage collected and are not 
merely an estimate. Before the days of paper-wrapped gar- 
bage, 600 pounds of water were removed from one wagon load. 
This system was first advocated, so far as the writer knows, 
by Dr. P. M. Hall, commissioner of health, Minneapolis, Minn. 

Citizens have charge of removing their 











own rubbish and ashes. There are three men 
in this city who are in the night soil busi- 
ness and their collections are taken to the 
crematory, a record of which is kept in this 
office, giving the number of barrels removed. 
Also permits are given at this office for the 
cleaning of vaults. We are trying hard to 
get rid of the dry vaults. No new ones are 
allowed to be built. 

Rules pertaining to the collection of 
garbage are as follows: 

1. The owner or occupant of each house 
is required to provide metallic cans with 
close-fitting covers, and with handles upon 
the sides. 

2. Garbage cans should be of sufficient 
size to hold 20 gallons. Cans must be placed 
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in a position on the ground floor of the premises, easily ac- 
cessible to the collector, and when filthy, leaking or defective 
in any -way, must be removed. 

3. Provide a sufficient number of cans to hold at least 
six days accumulation. Garbage will be collected more fre- 
quently, but this will prevent an overflow and provide for any 
emergency. 

4. Put into the garbage can only animal and vegetable 
refuse from the kitchen. Garbage cans containing water, slops, 
tin cans, glassware, crockery, excess paper or cuspidor empty- 
ings will not be emptied by the collector. 

5. Garbage drained of all moisture and wrapped in paper 
before being placed in the can will neither smell badly in hot 
weather, nor freese and stick to the can in cold weather. This 
is the ideal way to keep garbage. Do this and have a clean 
can all the time. Clean garbage is not offensive but a filthy 
can or any wooden garbage receptacle is. 

6. Report all dead animals to the health department, giv- 
ing the exact location of the same. 

7. Report all complaints to the health department, city 
building. 

WILLIAM Hay McLain, M. D., 
Health Commissioner, Wheeling, W. Va. 





Concrete and Cast Iron Blocks for Bridge Gutter 
Pavement 

By courtesy of Edward A. Byrne, acting chief engineer of 
the department of bridges of New York, some photographs 
are presented showing the use of cast iron blocks filled with 
cement in the gutters of approaches to the Brooklyn bridge. 
The blocks were described at some length in an abstract of 
a paper by Mr. Byrne, which will be found in the June num- 
ber of MUNICIPAL ENGINEERING, Vol. xlviii, p. 337. A cut in 
that article shows some of the blocks set on a platform in 
the same manner that they would be set in a pavement, the 
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CAST IRON GUTTER GRANITE BLOCK PAVE- 


BLOCKS in use in approach MENT on same _ approach, 
to Brooklyn bridge; filled showing the wear of the gran- 
with concrete and all the ite blocks next the curb, 
pavement joints filled with which were replaced by the 
cast iron blocks. 


cement grout. 














CAST IRON GUTTER BLOCKS before filling with 
concrete, set as they would be set in a pavement. 
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cast-iron blocks having been filled with concrete. The pho- 


tograph above shows the cast-iron blocks before filling with 
concrete, set in conjunction with granite blocks. The cast-iron 
blocks are seen to be deeper than the granite blocks and the 
latter are brought to the same surface as the former by vari- 
ations in the thickness of the sand cushion under the granite 
blocks. 

One of the photographs in the first column shows the wear 
of the granite blocks in a groove along the curb and the wagon 
in the background shows the reason for the concentration of 
the wear, drivers using the curb as a brake, coming down the 
slope. The other photograph shows the cast-iron blocks ‘set 
next the curb, the rest of pavement not having been disturbed. 

The last photograph is fairest to both cast-iron and granite 
blocks, as it shows the end of one of the approach pavements 
just at the junction with the bridge pavement proper, in which 
cast-iron and granite blocks were laid at the same time and 
all joints were grouted at the same time with portland cement 
and sand grout. Two rows of the concrete-filled cast-iron 
blocks are laid across the pavement from curb to railroad 
track at the end of the granite block pavement where they re- 
ceive the specially hard wear of traffic coming off the bridge 
pavement over the peculiar pavement jcint necessary at the 
end of the bridge proper. 
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JUNCTION of approach and bridge pavements. Cast 
iron blocks in gutter in foreground and across the end 
of the granite block pavement. 
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Decisions of Higher Courts of Interest to 
Municipalities 
CERTIFICATE OF ENGINEER SUBJECT TO INQUIRY. 

In an action against defendant city on a contract for grad- 
ing and paving a street, providing that, if the boro engineer 
should be of opinion that performance was unnecessarily or 
unreasonably delayed, he should notify the boro president, 
who might notify the contractor to discontinue the work, and 
then relet it, where it appeared that the certificate of the engi- 
neer that the work was unnecessarily and unreasonably de- 
layed had not been made upon personal knowledge, but upon 
the reports of subordinates, the contractor was entitled to 
show the actual facts—F. V. Smith Contracting Co. v. City 
of New York (N. Y.), 152 N. Y. Sup. 658. 


MUNICIPALITY CAN CONSTRUCT WATER WORKS. 

The construction of water works is peculiarly a local mat- 

ter, within the authority of a municipality to make suitable 

provision therefor.—State (Ore.) on inf. of Hedges, Dist. Atty., 
v. Andresen et al., 147 Pac. 526. 


WATER WORKS DEBT TO BE PAID FROM PLANT REVENUES NOT GEN- 
ERAL CITY INDEBTEDNESS.—SUFFICIENCY OF STATE- 
MENT OF MATURITY. 

A contract whereby a city purchased a water works system 
and agreed to pay therefor in semi-annual installments, which 
should be a charge on the revenues from the system, not a 
general obligation of debt of the city, does not create a general 
indebtedness of the city, within the constitutional provision 
fixing the debt limit. 

A proposition for the issuance of bonds for a municipal 
water works system, which states that they shall mature in 
twenty years, with an option to pay any time after ten years, 
sufficiently states the maturity of the bonds.—Schooley v. City 
of Chehalis (Wash.) et al., 147 Pac. 410. 


CITY LIABILITY FOR DAMAGE NOT AFFECTED BY VERDICT FOR 
CONTRACTOR. 
In executing a contract with a city to lay a water main, 
a construction company made an excavation in a street, which 
was not properly lighted or guarded at night, in consequence 
of which a pedestrian was injured. Held, the duty of the city 
to keep the street reasonably safe for travel was primary and 
independent of that of the construction company, its liability 
did not depend on the doctrine of respondeat superior, and a 
verdict in favor of the construction company did not impair 
the effect of a verdict against the city returned by the same 
jury.—Rogers v. City of Coffeyville (Kan.) et al., 147 Pac. 816. 
CONTRACT BINDING SUCCEEDING COUNCIL ONLY IS VOID. 
A contract which extends beyond the term of office of mu- 
nicipal officers making it, is, if made in good faith, ordinarily 
valid. 
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A contract by a town council for the employment of a per- 
son to sprinkle the streets for a year beginning a few days 
before a new council would assume office, and executed after 
the election of the new council, is void, as contrary to public 
policy, and the new council may terminate it at will.—Town 
of Tempe (Ariz.) v. Corbell, 147 Pac. 746. 


CITY CANNOT CONDEMN STREAM FOR USE AS A SEWER. 


Cities, while granted the right to condemn a way for sew- 
ers, are not given power to condemn a public stream to make 
it a part of the sewer system, and hence a judgment, condemn- 
ing riparian property and giving the city a right to use the 
stream for a sewer, is invalid.—Healy v. City of Delta (Col.), 
147 Pac. 662. 


EFFECT OF DEBT LIMIT ON IMPROVEMENT BONDS FOR PART OF WHICH 
CITY IS RESPONSIBLE, 


Contracts for local improvements, the cost of which is to 
be borne wholly by the property benefited, do not create any 
“municipal indebtedness” within Const. § 157, limiting munici- 
pal indebtedness. 

Where street improvement bonds are not payable wholly 
out of a special fund from assessment on the property bene- 
fited, but the faith and credit of the city are pledged for their 
payment, they are within Const. § 157, limiting municipal in: 
debtedness. 

Where a city having power to make a street improvement, 
but without power to have the cost assessed against the abut- 
ting property in excess of 50 per cent. of the value thereof, 
contracted for street improvements, the cost of which exceeded 
50 per cent. of the value of the abutting property, and issued 
bonds for the cost of the work and pledged its credit for their 
payment, and the bond issue was taken over by the contractor, 
who completed the work, the obligation incurred by the city 
was an indebtedness within Const. § 157, limiting municipal 
indebtedness; and, where the debt created exceeded the debt 
limit, any holder of the bonds could not recover from the city 
thereon. 

One dealing with a municipality must take notice of its 
debt-limit provision—German National Bank of Covington v. 
City of Covington (Ky.), 175 S. W. 330. 


LIABILITY OF WATER COMPANY FOR TYPHOID FEVER. 


Proof that a water company, supplying water for domestic 
purposes, furnished water polluted with fecal matter, etc., 
which pollution was so open and notorious that it was actually 
known to the company, or should have been known by it, be- 
fore a certain date, and of twenty-three cases of typhoid fever 
in a population of 6,000, a majority of the cases being of per- 
sons who had been drinking water supplied by defendant com- 
pany, established defendant’s negligence proximately result- 
ing in the illness of plaintiff’s children with typhoid. 
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Testimony relating to the cases of typhoid prevailing after 
the plaintiff's children were taken ill was material and rele- 
vant on the question whether the water supplied by defendant 
company, and which was used by such other persons, was the 
source of the disease. 

A water company, supplying water to consumers for do- 
mestic purposes, was bound to furnish water fit for domestic 
purposes, including drinking, and the negligent furnishing of 
water deleterious to health gave a cause of action to a con- 
sumer injured thereby, on a showing that the company in the 
exercise of a reasonable care might have discovered the dan- 
gerous condition of the water without showing its actual 
knowledge of such condition. 

In a consumer’s action against a water company, supplying 
water to consumers for domestic purposes, for damages from 
the illness of his children with typhoid, the plaintiff was not 
required to prove with absolute certainty that the drinking 
of the water was the cause of the typhoid; and his showing 
that for some time before the outbreak of the typhoid epi- 
demic the water indicated the presence of typhoid germs sat- 
isfied the burden of proving the facts from which it reasonably 
appeared that the drinking of the water was the probable 
cause of the illness. 

Where the complaint in such action alleged that the illness 


with which plaintiff’s children were afflicted was typhoid fever, . 


proof that it was not true typhoid, but para-typhoid, a milder 

form of the disease, was immaterial, as the crucial question 

was whether their illness was due to the unwholesomeness of 

the water supplied by the defendant.—Jones v. Mt. Holly 

Water Co. (N. J.) 93 Atl. 860. 

APPROPRIATION OF WATER BY ONE CITY AS AFFECTING RIGHTS OF 
ANOTHER. 

Under 2 Comp. St. 1910, p. 2198, § 38, empowering cities to 
condemn water and water rights to secure a municipal sup- 
ply, a municipal corporation cannot acquire by condemnation 
rights in a stream when such acquisition will materially de- 
crease, interfere with, or injure the prior use of another mu- 
nicipality, but under 3 Comp. St. 1910, p. 4141, § 1, author- 
izing municipalities to purchase or condemn one or more tracts 
of land for the use of the inhabitants of such municipalities 
as parks, where the city of Paterson, pursuant to such statute, 
established a park on the banks of a river, it thereby acquired 
only such rights in the stream as any other riparian owner 
would have; there being no suggestion in the statute of any 
conference of authority to appropriate anything except land 
with rights incident thereto—Mayor and Aldermen of City 
of Paterson v. Mayor and Aldermen of Jersey City (N. J.), 
93 Atl. 592. 

LEGAL AND ILLEGAL DISCRIMINATIONS AGAINST ALIENS. 


Tho the state may exclude aliens from employment on 
public works, it may not deny aliens to engage in any private 
trade or calling on terms of equality with citizens, except 
where the calling is one that the state, under its police power, 
may prohibit absolutely or conditionally by the exaction of a 
license, in which case the fact of alienage may justify a denial 
of the privilege, provided there is some relation between the 
exclusion of the alien and the protection of the public welfare, 
and it is a denial of the equal protection of the laws when the 
state regulates private business and bars any alien from the 
right to trade and labor.—People v. Crane (N. Y.) 108 N. 
E. 428. 

LIABILITY OF CITY AND CONTRACTOR FOR ACCIDENT ON BUILDING. 

Code, § 753, enjoins on a city the care and control of its 
streets and to keep the same in repair and free from nuisance; 
Code Supp. 1907, § 1056a25, providing that the council of a 
city under the commission form of government shall possess 
prescribed powers, and that a department of streets shall be 
in charge of a commissioner, whose duties and powers shall be 


defined by the council. The superintendent of streets ordered 
a contractor constructing a building adjacent to a sidewalk to 
remove barriers across the sidewalk and parking. There was 
no ordinance defining the powers and duties of the superin- 
tendent. After the removal of the barriers, an employe of the 
contractor fell from the building and struck a pedestrian on 
the sidewalk and killed him. At the time of the accident, the 
building was substantially completed, and there was but little, 
if any, danger from material or debris. The city had no notice 
of the perilous position of employes of the contractor in fin- 
ishing the work. Held, that the order of the superintendent 
for the removal of the barriers was not a negligent act and 
did not create a nuisance, and the city was not liable for the 
accident. 

A contractor constructing a building adjacent to a side- 
walk removed barriers placed in front of the building across 
the sidewalk, pursuant to the order of the superintendent of 
streets. When the order was made, the contractor did not 
inform the superintendent that work was to be done on the 
building, and made no protest that it would be unsafe to re- 
move the barriers. A pedestrian was killed by an employe 
falling from the building on him. Held, that the contractor 
was liable, tho the order of the superintendent was improper, 
for the contractor was not thereby relieved of his duty to ex- 
ercise reasonable care for the protection of pedestrians. 

A contractor constructing a building adjacent to a sidewalk 
removed barriers across the sidewalk at a time there was little 
danger of injury to pedestrians on the sidewalk from material 
or debris falling on them. An employe engaged in pointing 
a wall adjacent to the sidewalk fell from the building by rea- 
son of a high wind and struck a pedestrian. The wind was 
blowing about forty miles an hour. It was not shown that the 
wind was extraordinary or such as might not be expected at 
that time of the year. Held, that, tho the high wind concurred 
as a contributing cause with the negligence of the contractor 
failing to exercise reasonable care for the safety of pedes- 
trians, the contractor was liable for the accident.—Holmquist 
v. C. L. Gray Const. Co. et al. (Iowa), 151 N. W. 828. 


ASSESSMENT PER SQUARE YARD ILLEGAL, 


This is fatal to the legality of the assessment to make a 
distribution of the cost on a mathematical basis of square 
yardage in front of each lot, without regard to its size, shape, 
depth, location, peculiar conditions, and other circumstances, 
is illegal—Bradley v. Asbury Park (N. J.), 93 Atl. 712. 


RIGHTS OF CITIZENS IN WATER PLANT OPERATED BY PRIVATE PARTY. 


A town authorized only to operate and maintain a light 
and water plant purchased by an improvement district con- 
veyed the plant and the property connected therewith to an 
individual and granted him a franchise to operate the same 
for a term. The individual agreed to give a bond conditioned 
on his paying the bonded indebtedness on the plant and to 
furnish light and water, and to operate the plant according to 
regulations and schedules prescribed. All the citizens and 
taxpayers of the city had notice of the proposed transaction, 
and the individual gave the bond and entered on the discharge 
of his contract. Held, that tho the act of the town was un- 
authorized, the citizens and taxpayers were estopped to deny 
the validity of the transaction so long as the contract was be- 
ing performed by the individual, but any attempt on his part 
or on the part of his successors in interest to divert the plant 
from the use for which it was turned over would be a breach 
of contract, and the town and the property owners would be 
relieved from the implied obligation to permit performance 
of the contract. 

The remedies of creditors of one holding a franchise to 
operate a light and water plant in a town for a specified term 
on specified conditions are subordinate to the public rights.— 
Town of Augusta (Ark.) et al. v. Smith et al., 174 S. W. 548. 
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DUAL OWNERSHIP OF PUBLIC UTILITIES 
IN ALSACE 








- By Consul Milo A. Jewett, Kehl, Germany. 


The city of Strassburg, Alsace, has attempted to work out 
the vexed problem of private and municipal ownership of pub- 
lic utilities by methods that are believed to be quite unique. 
There is to be neither private monopoly nor municipal mo- 
nopoly in the lighting and street car services, but these are 
to be owned and managed on a dual or mixed management 
system. 

When the present city council of Strassburg entered office 
in 1908 it found a different organization of the gas and elec- 
tricity works, and also of the street railway service, from that 
pertaining in other German towns. During the past few 
decades these services have been taken over by the municipal- 
ities in most German towns; in Strassburg, however, they 
were controlled by private capitalists. 

The question of the city’s interest in these undertakings 
was first discussed in December, 1908, and it was decided then 
not to eliminate private capital from them altogether, but to 
take over part of the stock and to establish a system of mixed 
management whereby the city council secured some measure 
of control over the company. This system has aroused much 
interest, not only in Germany, but in other parts of the world. 
Being an entirely new system here, no general principles have 
as yet been evolved, each case being decided on its merits and 
according to the particular circumstances which brought the 
two contracting parties together. It has been found that the 
interests of the community are best served when the public 
body is able to command a controlling influence in the direc- 
tion of the company. 

Strassburg has succeeded in bringing all the above-men- 
tioned services into alliance with itself, and has asserted in 
each case the superiority of the public over the private inter- 
est. Private capitai is invested in the undertakings, but its di- 
rection is conditioned by the needs of the town. This is the 
point of major importance. It is obvious, for example, that 
the carrying thru of a progressive municipal development and 
improvement policy stands in the closest connection with the 
control of the street railways. If the electric railways at 
Strassburg had remained entirely in private hands, it would 
have been difficult, if not impossible, to develop thinly settled 
suburban districts. 

Strassburg is a city of 186,000 inhabitants. The credit of 
having introduced the mixed management system belongs to 
the Strassburg mayor, Dr. Schwander. He applied it first to 
the electrical works. In December, 1908, when the franchise 
accorded to the Strassburg Electric Company was approach- 
ing its term, the city council resolved not to purchase the 
works outright, but to proceed with a contract in accordance 
with which the electric company reserved to the city council 
40 per cent. of its 11,750 shares of 1,000 marks ($238) each 
and three seats on the board of ten directors. In considera- 
tion thereof the council extended its concession to the com- 
pany until the year 1940. On February 17, 1909, the city pur- 
chased 1,182 more shares, thus bringing the larger portion of 
the stock into its own hands. 

So far the dual ownership and control has worked well. 
The use of electricity for lighting and power has increased 
rapidly. in 1911, 1912 and 1913 the company paid dividends 
of 11 per cent. The company pays a royalty to the city on 
its surplus profits, which royalty amounted to about $100,000 
in 1911 and $130,000 in 1913. The total net profits to the mu- 
nicipality in 1913 amounted to 710,375 marks ($168,980), after 
payment of 432,205 marks ($102,616) for interest on the bor- 
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rowed capital and for the reduction of liabilities. This repre- 
sents a profit of 8.68 per cent. on the entire capital ($3,088,- 
944) invested by the city council in the electrical works, and 
is by far its best investment. 

Encouraged by the good results of the mixed ownership of 
the electrical works, the municipality in 1912 made a similar 
change in the street railway organization. The old private 
street railway company was reorganized. The capital of the 
new company was divided into 2,500,000 marks ($595,000) pre- 
ferred stock, privately owned, and 2,500,000 marks ($595,000) 
common stock in the possession of the city council. Both 
kinds of shares bear an immediate dividend of 6 per cent. Of 
the remaining profit the city takes 30 per cent. in dues for the 
use of the streets and bridges until the profit reaches $71,400, 
40 per cent. of the surplus profits between $71,400 and $95,200 
and 50 per cent. of the surplus over $95,200. The concession 
extends to 1965. The statutes of the company were modified 
and adapted to the new convention. The municipal council 
appoints four of the ten members of the board of directors. 

The street railway company of Strassburg has prospered. 
The length of the line is about 56 miles and there are 144 
cars with motors and 319 trailers. The net profit for 1913 
was $140,443, of which $3,570 was added to the reserve fund 
and $71,400 was paid as 6 per cent. dividends on the capital 
stock; extra dividends of 1*4% per cent. on the common stock 
and 4 per cent. on the preferred stock were also paid. Thus 
the city received in first dividends $35,700; in dues (30 per 
cent. of the surplus), $19,696, and extra dividends, $10,402; 
total, $65,798. To this sum may also be added the dividend 
on one extra majority share and that portion of the directors’ 
percentage which falls to the four directors nominated by the 
council. The above total received by the city is not net profit 
to the city, however, since the city must pay about half of 
the amount as interest on borrowed capital invested in the 
business and for reduction of liabilities. 

The dual system in connection with the gas works is the 
most unique of the three mixed managements and merits a 
more detailed examination. 

In 1840, when Strassburg was a city of France, gas was 
first introduced by a French company, whose headquarters 
were at Lyon. After the expiration of their concession in 1856 
a new concession of fifty years (1858-1907) was granted to 
L’Union des Gaz, in Paris, a joint stock company owning gas 
works in many European cities. The public interest was only 
so far considered in this concession that at the end of that 
time the entire system of gas pipe was to become automatic- 
ally the property of the municipality. A similar proviso in re- 
gard to the gas works was not inserted in the agreement. 
About the year 1880 difficulties arose between the company 
and the city, especially concerning the supply of gas to the 
suburbs and the relatively high price of the gas. Public opin- 
ion at last compelled the city council to take action. 

In consideration of the extension of the concession for 
twenty-five years—that is, until December 31, 1932—the price 
of gas was reduced considerably, and further reductions pro- 
vided for at certain intervals, provision being at the same 
time made for a better supply of gas to the suburbs. Further 
difficulties arose in 1905, when the gas company decided to 
erect a new plant in Kehl, across the Rhine from Strassburg, 
as the works at Strassburg had reached the limit of their pro- 
duction. The municipality maintained that it was a contra- 
vention of the contract to supply gas to the city from works 
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situated outside, without first obtaining the consent of the 
council. The company agreed and accepted the council’s terms 
that not more than 10 per cent. of the total amount of gas 
should be produced at the Kehl works. In May, 1906, the gas 
company offered to give up their present gas works and to 
erect new ones at the Strassburg Rhine harbor if the city 
council would extend their concession another thirty years, 
or, in default of this, contribute several million marks toward 
the expense of the new buildings and the necessary connecting 
mains. This proposal was not entertained at all by the coun- 
cil. The burgermeitser then came forward with his proposal, 
namely, that the Union des Gaz should convert their Strass- 
burg works into an independent joint stock company, the mu- 
nicipality to own a majority of the shares and receive a cer- 
tain royalty from the total income, and in consideration of 
this partnership in the enterprise the city should extend the 
concession for a considerable number of years. 

For a time the burgermeisters’ proposal hung fire. It was 
only when the Union des Gaz was again faced with the serious 
difficulty of increasing its plant that it entered the region of 
practical politics. And then it had to overcome the objection 
of several members of the city council, who thought that it 
would be unwise to go into an enterprise that would evidently 
involve a considerable sum of the city’s money for new works, 
in view of the fact that electricity was replacing gas for light- 
ing purposes and the city was already a half owner of the 
rival electricity works. Statistics, however, bore out Mayor 
Schwander’s contention that the increase in the consumption 
of gas for cooking and heating purposes more than replaced 
the loss caused by the increasing use of electricity for lighting 
purposes. Negotiations were resumed with the Union des Gaz 
in 1913, and a compromise was at last effected that was agree- 
able to both parties and a dual company was formed. The 
most important points in the new contract are as follows: 

A joint stock company is to be formed to supply Strass- 
burg and neighborhood with gas, the capital of the company 
being $1,904,000, of which the city receives $952,238, or 4,001 
shares of preferred stock, and the Union des Gaz $951,762, or 
3,999 shares of common stock. No money is to be paid by 
either party for the stock. The new company, Gaswerk 
Strassburg Aktien-Gesellschaft, to erect works at the Strass- 
burg Rhine harbor, and, pending their completion, to rent the 
present premises in Strassburg and Kehl from the Union des 
Gaz at an annual rental of $36,853. The city retains its right 
to eventual purchase of the site of the old gas works in Strass- 
burg for $450,772. In addition to its shares in the new com- 
pany the Union des Gaz to receive compensation for the sur- 
render of buildings, apparatus, etc., to the extent of about 
$1,190,000 in 4% per cent. bonds on the new company. The 
city to receive compensation for the concession extended to the 
new company in the manner following: The net profits to be 
applied, first, to the payment of a 5 per cent. dividend on both 
kinds of shares. Of the profits then remaining the city is to 
take 50 per cent. in dues or royalty and the other 50 per cent. 
to go to increase the dividends on both city and private shares 
up to a further 2 per cent. on all shares. If there is still a 
balance, 25 per cent. of the same is to be paid as additional 
royalty to the city, 25 per cent. as preference dividend on the 
city shares, and the remaining 50 per cent. to be divided 
equally to both kinds of shares. 

On the basis of a capital of 8,000,000 marks ($1,904,000) 
the city would receive: On profits up to 400,000 marks ($952,- 
000), 50 per cent.; on a further balance up to 720,000 marks 
($171,360), 75 per cent.; of the remainder of the profit, 87.5 
per cent. 

The city’s interests in the administration of the company 
are to be secured by an allotment to the city council’s nomi- 
nees of four places (out of seven) on the board of directors. 


In the event of differences between the private and public 
interests as to the amount of the royalty or the price of gas, 
a general meeting is to be called, at which a two-thirds ma- 
jority vote shall be required to carry a motion. 

The price of gas, whether for lighting or heating, is to be 
13 pfennigs (3 cents) per cubic meter. (The former price 
was 12.6 pfennigs per cubic meter for heating and 15 pfennigs 
per cubic meter for lighting.) The concession is to terminate 
in the year 1970. 

Such are the conditions of the contract forming the new 
dual gas company, which became operative in March, 1914. 

Calculations are made that the consumption of gas will 
increase from 18,000,000 cubic meters in 1914 to 46,000,000 
cubic meters in 1970; that the cost of producing the gas will 
diminish, with larger production, from 5.5 pfennigs per cubic 
meter in 1914 to 5.2 pfennigs per cubic meter in 1970, while 
in the same period the profit per cubic meter will increase 
from 5.3 pfennigs to 5.6 pfennigs. The gross receipts for gas 
and rent of meters, it is estimated, will increase from $262,752 
in 1914 to $662,354. In 1914 the Union des Gaz, it was esti- 
mated, would receive $130,000 and the city $96,628. The city’s 
proportion of receipts and profits will increase proportion- 
ately more than those of the Union des Gaz because of the 
larger portion of the surplus that goes to the city, and it ts 
calculated that in 1970 the Union des Gaz will receive $188,- 
615, equal to a 10% per cent. dividend on the stock owned by 
the old company, while the city will get the tidy sum of 
$492,588. 





Simplified Spelling in Business 
The Universal Portland Cement Company has adopted the 
following simplified spelling forms, revised to June 25, to 
be used in all printed publications and approved for use in 
correspondence: 


abridgment envelop paragraf 
acknowledgment era partizan 
adz esthetic patronize 
altho esthetics pedagog 
apprize fantasm plow 
artizan fantasy phenomenon 
assize fantom practise 
ax fiber pretense 
bur fulfil program 
caliber fulness prolog 
calipers gram skilful 
catalog idolize sulfate 
check (not cheque) instil sulfur 
civilize judgment surprize 
colter legalize theater 
comprize liter tho 
criticize lodgment thoro 
defense maneuver thorofare 
decalog materialize thoroly 
demagog meager thot 
develop meter thru 
distil miter thruout 
draft naturalize tonage 
dulness offense wilful 


MUNICIPAL ENGINEERING has for some time used nearty all 
the above forms, the principal exceptions being the use of f 
for ph and some of the uses of z for s. They are the most 
conservative of the changes that have been proposed and their 
adoption is logical as a step toward greater simplicity later, 
as the public becomes accustomed to these simple and natural 
modifications of our many unscientific and accidental word 
forms. 
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COMMISSION - MANAGER > 


By William 8S. Crandall, Dayton, Ohio. 


The commission manager plan of government of Dayton, 
Ohio, is on the last half of its second year. It has made good 
in a big way. It has, by all odds, been the best administration 
the city has ever had. Its work has been wisely constructive, 
therefore the results, whatever happens, will be more lasting. 

Its five commissioners, elected by the people, are men of 
more than average business ability. While possessing no spe- 
cial fitness by previous training in city affairs for the position 
they occupy, their common sense and business judgment have 
guided them safely thru the shoals of possible serious blun- 
ders with satisfactory results. They have made some mis- 
takes, enough to take off the curse of St. Paul, when he said: 
“Woe unto you when all men speak well of you.” 

The reorganization and establishment of the new form of 
government has been a task of mammoth proportions, much 
larger than the average man appreciates and wholly beyond 
the comprehension of the carping critic. This is the first big 
thing achieved by the men in charge. 

Great wisdom was shown by the commissioners in the se- 
lection of a city manager. He is a man of large and varied 
ability, both in the knowledge of and experience in city af- 
fairs. As it was up to him, more than to any one man, to 
make the new form of bovernment successful, the commission- 
ers again manifested their wisdom in permitting him to fill 
three important offices with men whom he knew could and 
would fill the bill. Under the circumstances, it was the only 
fair thing for them to do. 

While it is true that larger salaries than ever before are 
paid, it is also true that more than proportionate increased 
returns in dollar for dollar values have been secured for the 
people of Dayton. The unprejudiced man finds no fault with 
these innovations. 

With city commissioners capable to think and plan big 
things fundamentally constructive, with large ideas as to fu- 
ture civic development and the probable requirements of the 
next generation, coupled with an experienced city manager, 
it is not surprising that the new form of government has made 
a fine record up to date. 

Under the old federal plan of government, with its partisan 
bias, all problems were considered only in the light of imme- 
diate needs. The future was left, for the most part, to take 
care of itself. In consequence, the constructive work of this 
administration has been more difficult and more expensive, be- 
cause many things had to be undone. For example, the patch- 
work method of planning the storm-water and sewerage sys- 
tems and the distributing system of the water works depart- 
ment, have led to many irregularities in the size and location 
of mains and laterals, that, of necessity, will cost the city 
many thousands to correct. Other cities have erred in like 
manner, for similar reasons. 


The new city government is planning and building for the 
future as well as for the present. One of the first things 
threshed out by the city manager was the question of grade 
crossing elimination. The people demanded that this should 
be among the first things done by the new city government. 
Accordingly, the matter was taken up with the various rail- 
roads entering the city. Wise and adequate plans were evolved 
after much hard work, and the city’s share in the proposed 
improvement was determined. A bond issue was necessary. 
It was submitted to the people for their approval, and, not- 
withstanding the fact that they had demanded it, they 
voted no. 
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The urgent need of a complete topographical map of the 
city was realized. It was an absolute necessity for the exten- 
sion of the storm-water and sanitary sewers, and also to pro- 
vide a correct basis for future work of this character. The 
city manager, early last year, asked for an appropriation of 
$30,000 for the purpose of making this complete survey. This 
sum became available in September, 1914. The work began 
immediately under the direction of F. O. Eichelberger, then 
assistant, now city engineer, with Metcalf and Eddy, of Bos- 
ton, as consulting engineers. The work to date, Mr. Eichel- 
berger describes as follows: 

“The work was divided into three general divisions: 
Topographic survey, underground survey and investigations. 
The Morgan Engineering Company had made, in connection 
with the flood prevention work, a topographical survey of the 
flooded area inside and adjacent to the city, on a scale of 200 
feet to the inch, with a contour interval of one foot. It was 
decided to use the Morgan topography for the area it covered 
and to confine the new survey to the territory outside the 
flooded district, embracing in all about sixteen square miles. 

“The control consisted of about eighty miles of primary 
traverse lines and a system of precise levels with forty-two 
bench-mark monuments similar to those used by the United 
States Geological Survey. These monuments were tied to the 
United States Coast and Geodetic Survey precise-level net. 
The control was finished during the winter and actual taking 
of topography began as soon as the weather permitted. 

“After some experimenting, it was found that the plane 
table method was the most economical way of taking the to- 
pography and produced the best quality of map. To date, six 
and one-half square miles of topography have been completed. 
It was expected that with two plane tables the work could be 
completed by January, 1916, but the almost incessant rains 
have hindered the progress very much. With good weather 
conditions the two parties can turn out two square miles per 
month. 

“The underground survey consisted of mapping on a scale 
of 100 feet to the inch all existing storm and sanitary sewers. 
The maps are 36 by 48 inches and show the location, size, 
depth and inclination of all sewers, together with the invert 
elevations of each manhole. One hundred miles of storm 
drains and two hundred miles of sanitary sewers have been 
mapped, this division of the work being practically completed. 

“The topography in the eastern and southeastern sections 
of the city being completed, the designs for new drainage 
systems in this section are now under way. 

“The value of a sewer survey, and especially the topo- 
graphic features of it, can hardly be overestimated. It is ab- 
solutely essential to proper city planning. It brings before 
the designing engineer the true picture of the shape of the 
territory with which he has to deal. It can be seen where the 
ridges occur, thus giving the shapes and areas of the water 
sheds and lines of natural drainage, and the comparative dif- 
ferences in elevations of all points are readily determined. 
From this information the engineer can lay out streets, sewer 
systems, drainage systems, water mains, parks—in fact, every- 
thing pertaining to city planning.” 

Next month a brief description of the new system of gar- 
bage disposal, now nearing completion, and a comprehensive 
outline of flood prevention plans will be given. 





weet 


—_—— 











eat 


" | | 


i's) 
vl 








SANITATION 












The Modern City and lis Problems 

If newspaper writers, magazine contributors, reformers, 
and agitators generally would get Frederic C. Howe’s recent 
book on “The Modern City and Its Problems” and “read, mark, 
learn and inwardly digest” the same, we should be spared a 
lot of half-baked theories. 

Every city official ought to sleep with this book under 
his pillow. There are thousands of new men in city politics 
all over the United States; they are earnest, clean and anxious 
really to serve the public. In this book they get the perspec- 
tive they need, the information essential and the ideals indis- 
pensable. It is published by Charles Scribner’s Sons, Fifth 
avenue and 48th street, New York, at $1.50. 





Activated Sludge Experiments in Canada 
By R. O. Wynne-Roberts, Consulting Engineer. 


The City Commissioners of Regina, Canada, on the writer’s 
recommendations, authorized experiments to be made on the 
treatment of sewage on the latest and very promising method. 
There are: two galvanized iron tanks with glass windows. 
Each tank is 4 feet 74 inches in diameter and 24 feet deep, 
and has a 2-inch outlet pipe secured to the center of the 
floor. The capacity of each tank is 105 gallons per vertical 
foot and about 5 feet 6 inches depth of sewage was treated, 
being about 577 gallons in each tank. 

No. 1 tank was treated by straight air blowing. An old 
Ford automobile engine was converted into an air compressor, 
and an old steel gasoline barrel was made into an air re- 
ceiver. The air supply pipe is slightly enlarged near the top 
to allow an orifice plate with %-inch diameter opening to be 
inserted for the purpose of measuring the air. The air pipes 
are connected across the top and bottom of the tank so as 
to equalize the pressure. The distributing pipes at the bot- 
tom of the tank are perforated at 6-inch centers and a canvas 
sleeve inserted over each to diffuse the air. This answered 
fairly well in the experimental investigations, but something 
more durable will be required for permanent work. The air 
receiver smooths out the oscillations due to the compressor 
and makes it possible to maintain almost uniform air pressure. 
As already stated, the air was measured by means of a *4-inch 
circular orifice; a water-gage showed the difference in the 
pressure on the inlet and outlet sides of the orifice plate and 
computations were made according to recognized formulas. 

No. 2 tank was aerated by injecting air. A small cen- 
trifugal pump was connected to the central outlet and de- 
livered the sewage back again by a vertical pipe which has 
a venturi throat cast inside, and the sewage has consequently 
to pass thru the constricted throat at a much higher velocity 
than in the plain pipe. In doing so it draws in air near the 


elbow and the mixture of sewage and air is driven nearly 
to the bottom of the tank, where it strikes a cone, which 
causes the sewage and air to spread out to the perimeter. 
The air in this case is measured by a brass plate fixed on the 
air inlet, and having a *<-inch orifice. As the air is drawn 
in, or is under slight vacuum, the negative pressure is 
measured by means of a glass tube inserted in a glass vessel 
by noting the height to which water is raised by suction, or, 
more correctly, noting the atmospheric pressure and the 
pressure in the air intake. 

The pump was difficult to control under the conditions of 
the experiment, as too great a delivery of sewage would 
cause a greater quantity of air to be injected than was re- 
quired, “whilst if the valves were checked they were liable 
to be choked by the sludge. Consequently, some energy was 
lost and was converted into heat in the sewage, with the 
result that the temperature of No. 2 tank rose from 58° F. to 
87° F. The temperature in No. 1 tank rose to 68° F., but this 
was due to the rise of the atmospheric temperature. 

The air compressor and centrifugal pump were driven by 
an old electric motor; no record was kept of the power con- 
sumed inasmuch as the pump was not performing its full 
duty and some of the air was allowed to waste. 

This experimental plant is located in a spare part of the 
boiler room of the power house. 

The experiments were started on May 18th, 1915, when 
No. 1 tank was charged with raw sewage from the disposal 
works. No. 2 was started on May 20th. Air was blown in 
one and injected into the other for two days, when a pailful of 
concentrated sewage from houses which are not yet connected 
to the sewers was poured into No. 2 tank. Three days later 
another pailful was poured into each tank, and this was 
repeated about seven times. 

No. 2 tank, being warmer, was evidently more active than 
No. 1, for a copious quantity of froth was generated. In both 
cases the sludge and liquid changed from dull slate-black 
color to brown. 

The quantity of air intended to be supplied was at the 
rate of 15 cubic feet per square foot of tank area per hour; 
this was fairly well maintained in No. 1 tank, but not so 
well in No. 2 tank, owing to the valves or pump being choked 
with sludge. 

Samples of the tank mixture were taken daily and al- 
lowed to stand on a shelf in the boiler room, but no odor 
was emitted other than that of earth. The sludge subsided 
quickly, leaving a yellowish supernatant liquor. 

While the pails of concentrated sewage were being dumped 
into the tanks the odor was pronounced, but in less than 
five minutes no smell was noticed. When it was proposed to 
locate the tanks in a part of the boiler room the men made 
objections, but the experiments have been conducted since 
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May 18th and no complaint whatever has been made regard- 
isg the operations. The absence of smell was an agreeable 
surprise to the men engaged in the power house. 

The writer’s connection with the experiment ceased on 
May 3i1st, since when the city engineer, Mr. F. A. McArthur, 
has had charge. 

Acknowledgements are due to Mr. E. W. Bull, the super- 
intendent of light and power, for assistance in the arrange- 
ment of the equipment; to Dr. W. W. Andrews, of Messrs. 
Andrews and Cruikshanks, for suggestions as to diffusers.— 
The Canadian Engineer. 





Novel Concrete Road Plan for Curve on Grade 


The new pavement on the road between the two Minne- 
sota villages, Wayzata and Minnetonka Beach, is a part of 
State Highway No. 26, and is of concrete, 16 feet wide, 6 
inches thick at the sides and 8 inches thick at the center, 
with transverse joints every 25 feet. The specifications used 
were practically those of the American Concrete Institute. 

A very interesting detail of construction and one which, if 
proven successful, will undoubtedly be widely adopted was 
in the separation of the road into two parts on a moderately 
sharp curve lying upon a 5 per cent. grade. Here the road 
consists of two strips each 8 feet wide and separated by a 
crescent-shaped opening. This is illustrated by the photo- 
graph which, however, was taken during construction and 
before the road was thoroly cleaned off and the berms leveled 
up. This separation is intended to cause drivers to keep to 
the right and not yield to the natural tendency to swing to 
the left is going down hill and to the right in going up. It 
is reported that the width of 8 feet for each of the two divi- 
cions on the curve is not sufficient, but that it should be at 
least 10 feet, especially on a curve with a grade such as this 
one hes. 

Censtructicn was by the Anson Construction Co., of Minne- 
apolis, under plans and specifications furnished by the Minne- 
sota state highway commission. W. E. Stoopes represented 
the property owners as engineer in charge. We are indebted 
to the Universal Portland Cement Co. for the photograph. 
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Pumps for City Water Works 
By J. E. Craig, Engineer of the Board of Port Commissioners, 
Jacksonville, Fla. 

The selection of pumping machinery for modern plants 
has afforded the opportunity for the making of many mistakes 
in judging the real value of the equipment adopted. City 
authorities are apt to consider that they can determine the 
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value of a pump as well as an engineer, and ignore his rec- 
ommendations, while often enough the engineer designing 
water-works plants has not judged aright of the worth of 
pumping equipment for peculiar conditions. 

For pumping service in villages and small towns where 
the regular domestic supply is from an elevated tank the 
demand is for a pump to fill the tank at intervals and to 
furnish direct pressure for fire-fighting purposes. If there 
is available a reliable source of cheap electric power, motor- 
driven turbine pumps or triplex plunger pumps are desirable 
—the latter driven thru gears by electric motors. If such 
electric power is not available, triplex plunger pumps driven 
by gasoline or kerosene engines should be given careful con- 
sideration. These machines are highly desirable for inter- 
mittent service, as they deliver their full output at once when 
started, instead of requiring such time as is necessary to raise 
steam in a boiler for a steam-driven pump. In addition to 
the great less of heat from the boiler while the pump is not 
in actual operation, the inefficiency of all small direct acting 
steam pumps almost eliminates this type, except when oper- 
ated in connection with an electric lighting system which 
requires that steam be kept up most of the time, at any rate. 

In considering the service for towns which use from 
1,000,000 gals. to 5,000,000 gals. a day there is a broader 
field for careful consideration as to the actual conditions to 
be met. When the supply is taken from a river and first de- 
livered to filter beds there is nothing better than the turbine 
pump for this service, as a low and practically constant head 
is to be operated against. The turbine pump may be driven 
either by an electric motor or steam engine, as the local 
conditions demand. Where the source of supply is wells in 
which the water does not rise to the surface the engineer 
may consider several methods. One is the direct acting deep 
well pump with the steam cylinder at the surface and the 
water piston near the elevation of the source of water, actu- 
ated thru a long vertical piston rod. One of the best examples 
of this system is at Memphis, Tenn. The Memphis supply is 
interesting because such a large city is supplied from a great 
many wells scattered for a considerable distance and flowing 
into a masonry tunnel which is nearly 100 feet below the 
surface of the ground and which discharges by gravity into 
a sump at the pumping station. The steam cylinders of the 
vertical pumping engines are in the engine room at the sur- 
face of the ground, while the water cylinders are far below, 
near the surface of the water. These engines have given 
excellent service. 

Small pumps of the usual deep well type are liable to give 
considerable trouble with the water piston and valves far 
below the surface of the floor and where they cannot be 
inspected, as the ordinary deep well pump has its piston rod 
and water cylinder in a well usually less than 1 foot in di- 
ameter. The pumps at Memphis are in a sump large enough 
to give ample access even at the bottom for attention and 
repairs to the water cylinders. 

In some parts of the country where the source of ground 
water is not more than 30 or 40 feet below the surface the 
ordinary duplex steam pressure pumps are put in a sump, 
far enough below the surface so that water can be drawn 
from the natural source with a suction lift of not more than 
15 feet. This arrangement, which subjects the pumps to 
possible submergence if the level of the ground water should 
rise, and from the usual dampness and inaccessibility of 
such places, is in small favor. In the rice fields of Louisiana 
and Texas a submerged vertical turbine pump in the bottom 
of the well, driven thru a vertical shaft either with a belt 
or electric motor, has found considerable favor. 

For a reliable method of raising water from a considerable 
depth probably there is nothing better than compressed air. 
The air lift leaves much to be desired in the matter of total 
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efficiency, but its reliability of operation and durability offset 
this objection. The entire engine is in the pumping station. 
One compressor can raise water from one well or many, and 
they may be scattered widely. When the available funds will 
provide a compressor with Corliss valve, steam cylinders and 
condensers and two-stage compression, if the required pres- 
sure warrants this, very satisfactory operating efficiency is 
obtained. 

In the choice of pumping engines for the smaller cities, 
which require between 1,000,000 and 5,000,000 gallons daily, 
there is a slightly wider range of equipment from which to 
make a choice to meet the conditions of the individual instal- 
lation. In this class of pumping station 24-hour attention is 
usual. Most such cities operate an electric lighting system 
in connection with the pumping station, which requires that 
boilers be kept in operation constantly. Under this condition 
the choice lies between several arrangements with steam as 
the motive power. When the engines operating the generators 
are of high efficiency, ample capacity, and in duplicate, electric 
motor-driven pumps give excellent total efficiency. The higher 
steam efficiency obtainable from the steam engine often more 
than balances the loss in electrical equipment. Either turbine 
pumps, direct connected to electric motors, or triplex plunger 
pumps, motor-driven thru gears, are available. 

It is usually demanded of pumping engines that they de 
liver the normal domestic consumption against about 50 Ibs. 
to the square inch, for more than 95 per cent. of the time in 
operation, and yet be capable of furnishing this same output 
and considerably more for fire streams, at 125 lbs. to the 
square inch, or more. This condition means the engine must 
operate 95 per cent. of the time at about 40 per cent. load, 
or at times of fire at more than 100 per cent. overload, de- 
pending on whether the engine is designed for its rated service 
at domestic or at fire pressure. To meet these requirements 
two turbine pumps can be operated in series for fire pressure 
and either operated singly for domestic service. 

To have duplicate equipment, either set of which is capable 
of meeting any reasonable daily demand for both domestic and 
fire service, is absolutely essential for a first-class water-works 
pumping station. To meet this condition will require much 
idle equipment, or operation at small load factor, with turbine 
pumps. Triplex plunger pumps, motor-driven, give good ef- 
ficiency under domestic service pressure, and will deliver the 
same volume at double the pressure when required. They 
are reliable and worthy of careful consideration in this con- 
nection. For service of this character duplex direct-acting, 
tandem compound, or triple expansion, condensing pumping 
engines are probably he most used. Under favorable operat- 
ing conditions a duty of 70,000,000 ft.-lbs. per 1,000 lbs. of 
steam may be approached. In the smaller stations of this 
class one more expensive compound engine may be installed, 
which will do most of the work with reasonable efficiency, 
and one Standard Underwriters’ Steam Fire Pump, which 
will serve to aid in giving fire service, and can furnish do: 
mestic supply also when the more efficient engine must be 
stopped for repairs. 

In many of the stations delivering 5,000,000 gals. a day 
or more, vast sums of money are wasted, either thru the 
operation of equipment unsuited to the conditions, or equip- 
ment that would be inefficient under any conditions. Here it 
becomes possible to make interesting comparisons between 
present and final economy. Large pumping engines may be 
obtained that will give a very high operating efficiency. Some 
in daily operation are giving a duty of about 200,000,000 ft.- 
Ibs. per 1,000 lbs. of steam. These engines, of course, repre- 
sent considerable capital, and the problem before the engi- 
neers is to determine how large an investment the proposition 
will warrant. It is possible to purchase costly, high-duty 
engines and operate them under such conditions that the 


interest on the first cost of the engine is more than the sav- 
ing effected by their higher efficiency in operation. 

For the smaller stations in this class the horizontal cross 
compound crank and fly-wheel type of condensing engine offers 
a satisfactory total efficiency; its first cost is much less than 
the vertical triple expansion, crank and fly-wheel type, and 
a duty of 125,000,000 to 150,000,000 ft.-lbs. can be obtained. 

In the larger stations, using only engines of a daily capaci- 
ty of 12,000,000 gals. or more, every factor should be consid- 
ered before any but the vertical triple expansion type of en- 
gine is chosen, if the necessary money can be secured to in- 
stall the more costly type. Data should be obtained as to the 
actual daily probable output during the term of service of 
the engine and the cost and efficiency of the two general 
types of machines. In the larger pumping stations, when the 
city also owns its electric lighting system, there is a pos- 
sibility of securing considerable saving in the joint operation 
of the two stations by having a turbine pump designed to 
deliver at best efficiency the average domestic consumption so 
that it will be running practically constantly; this pump to 
be driven by a synchronous motor so designed and operated 
as to improve the power factor on the electric circuit.— 
Cornell Civil Engineer. 





A Novel Drinking Fountain 


To install a public drinking fountain within the front of 
a large business block is the latest accomplishment of a 
property owner in Alhambra, Cal. This fountain is shown in 
the accompanying illustration. It is of a strictly sanitary type 
and, being located near the center of that city, is extensively 
used by both the residents of the city and visitors. 

This fountain was planned and constructed as a feature 
of the building, an indentation being left in the face of a 
section of brickwork located between two storerooms. The 
pipes, both intake and waste water, run from the interior of 
the building, thru the wall at a point near the lower end of 
this indentation and out to the fixture. The recess is of suf- 
ficient depth that the outer edge of the basin comes flush with 
the outer face of brick work, thus placing it entirely out of 
the way of passersby. The front of this building is of a 
light tan color, while the fittings of the fountain are nickel 
plated and the basin white. The small drinking cup is lo- 
cated about three feet from the surface of the sidewalk. 
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Construction of Bituminous Surfaces on Country 
Roads 


Before constructing a bituminous surface of heavy asphaltic 
oil or refined tar on a gravel or macadam road, all depressions, 
ruts, pot holes and other irregularities should be completely 
eliminated by proper repairs, so that the entire road surface 
is even. All surplus dust must be removed from the surface, 
preferably by the ordinary street sweeper. However, hand 
brooms may be used, but this method is very slow and ex- 
pensive. The surface should be swept so clean that the 
crushed stone and pebbles are well exposed. Care should be 
taken, however, not to loosen the bond on the road surface. 
Should any spots on the road surface show signs of being 
loose or contain a surplus of fine material, it is often necessary 
to replace them with new material or to bond them thoroly 
by applying a small amount of the hot bituminous material 
before the surface treatment is applied. 

Where surface treatments are applied on newly built roads, 
care should be taken to insure that all surface stones are well 
bonded and all voids in the surface filled with a road material 
before the oil is applied. 

There are three things that should be watched very closely 
in applying bituminous surfaces: First, that the road surface 
is uniform and thoroly bonded; second, that there is no dust 
on the road surface, and third, that the road surface and all 
material used is dry. ; 

The application of the bituminous material may be made 
either by hand or by mechanical methods. When applied by 
hand, the ordinary pouring can is used and is filled from a 
large supply tank that is driven along beside the work. It is 
very difficult to apply the bituminous material evenly from 
the pouring can and where such a method is used it is neces- 
sary to immediately follow the application with a heavy brush 
broom and keep sweeping the surplus oil ahead. This method 
of applying the material is very slow and expensive and is 
rarely used today except on small jobs and on patch work. 

There are a great many different types of mechanical dis- 
tributers on the market, and it is not difficult to secure the 
necessary apparatus for applying the hot bituminous material, 
if a mile or more of road is to be constructed. 

The apparatus which is used by the state highway depart- 
ment has been designed so that it will apply either light or 
heavy bituminous material, and in any quantities desired. The 
apparatus is a steel tank of about 600 gallons capacity, 
mounted on a heavy truck. The steel tank is air-tight and is 
designed to withstand an internal pressure of 100 pounds per 
square inch. At the rear end of the distributer is a furnace 
which will burn either wood or coal for heating the tank. A 
Westinghouse air pump is attached to the front end of the dis- 
tributer and this is connected with the steam roller, so that 
a pressure or vacuum can be secured in the tank very quickly. 
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A gage is placed at the top of the distributer for regulating 
the pressure. » 

A thermometer is attached at the rear end to indicate the 
temperature of the binder. The bituminous material is car- 
ried from the tank to the spray by a flexible metal hose which 
can be carried by one man and permits the operato™ to apply 
either large or small quantities as desired. Attached to the 
end of the metal hose is a spraying nozzle. 

Steam is conducted from the steam roller to the nozzle 
by a *%-inch pipe. The arrangement of the apparatus is such 
that the binder is forced thru the 14-inch hose and pipe and 
as it is discharged from the nozzle a jet of steam blows into 
the binder breaking it into a fine spray. This makes it pos- 
sible to apply the bituminous material uniformly over the sur- 
face of the road. 

The apparatus has proven to be very satisfactory, as it 
will apply any grade of binder and in any quantities desired. 
The force with which the binder leaves the nozzle aids it in 
penetrating all interstices in the road as well as freeing the 
stones of the dust coating that they may have. 


With the equipment referred to above, it is convenient to 
have the binder delivered alongside the road in barrels or in 
metal drums. The barrels or drums are then emptied into 
auxiliary kettles having a capacity of about 450 gallons each. 
The auxiliary kettles are filled and heated while the pressure 
zank is being emptied. The practice several years ago was 
to deliver the bituminous material in railroad tank cars to a 
convenient siding where the material was heated and pumped 
directly into the distributing wagon and carried to the road. 
This system may be used to some advantage when light road 
oils are used, but with the heavier products the expense con- 
nected with heating the railroad tank cars, the time required 
to empty same and the distance the heating plant is from the 
work, also the difficulty of having sufficient road surface pre- 
pared ready to receive the entire 8,000 or 10,000 gallons, which 
is the capacity of the steel tank cars, makes this system very 
impractical and it has accordingly given way to the use of 
auxiliary heating kettles alongside the road. With the 
auxiliary heating kettles, the bituminous material may be de- 
livered in wooden barrels or metal drums and used as needed. 


As soon as the hot bituminous material is applied, it should 
be covered lightly with torpedo gravel or stone chips, free 
from dust, and which range in size from \ to *% inch. The 
gravel or chips should be broomed over the surface of the 
road to such thickness only as to prevent the bituminous ma- 
terial from adhering to wheels. On heavily traveled roads and 
where the road receives its first treatment, better results can 
be secured by applying the bituminous surface in two courses. 
The first treatment should have about 4 gallon of material 
per square yard after which it is sprinkled with torpedo gravel 
or chips and rolled. The second application of 4% gallon per 
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square yard is applied and the surface again treated with sand 
or stone chips, after which it may be rolled and thrown open 


’ to traffic. 


The entire surface treatment should not receive over % 
gallon per square yard and should be from 4% to % inches 
thick when completed. It will require about 1 cubic yard of 
torpedo gravel or chips for every 125 to 150 square yards of 
surface to be treated. Excessive thickness in the mat sur- 
face should be avoided to secure the best results. For this 
reason, the machine method of applying bituminous material 
is much preferred, as it cam be applied thinner and more uni- 
formly.—From Instructions by Illinois State Highway Depart- 
ment. 





Street Cleaning in Calgary 


The following information relative to costs of operation of 
two electro-pneumatic flushers and sprinklers furnished the 
city of Calgary, Alberta, by the General Motors Company, is 
quoted from report of W. H. Cuddie, superintendent of street 
cleaning of above city: 

This department has been able to turn over to the public 
works general eight teams of horses, which have been used on 
grading machines, enabling the city to get comparatively that 
much more street graded. The highest day’s run for electric 
motor sprinklers was 42 miles for eight hours; average for 
the two months, 35 miles per eight hours. The actual time 
working is 33 miles per eight-hour day, leaving two miles for 
coming and going from garage, i. e., sprinkling 11 miles three 
times daily. Average flushing, 15 miles; highest night flush- 
ing, eight hours, 19 miles. 


Electric motor sprinkles...................00 Miles of street 

Horse-drawn sprinkler sprinkles........ 111/5 miles of street 

Therefore electric motor sprinkler in eight hours does 
ee eee er eee err 


Electric motor flusher in eight hours at night washes.. 
ss lola hpi kia OR Sd LEA oe WR re wir aera ae 15 miles of street 
Horse-drawn flusher washes................-. 7 miles of street 
Therefore electric motor flusher in eight hours at night 
ee EE les eccaiecenicmeeanaareeeeeeaonsmas 2 teams 
Therefore the electric motor sprinkler and flusher, day 


Oe mies Goed THO WOTK OF occ ccc cccvcwcceesesscel > teams 


DETAIL COST OF OPERATING EACH G, M, C, ELECTRIC SPRINKLER AND 





FLUSHER. 
NNN 22h 1 ts esse an'er ah arco as wie aids @ IIS ide Re we Aner ee $ 1.30 
I a bes rth a ikl ere pcr ts ates acm Rian ae Se RR a 1.40 
Drivers’ wages (one day, one night)..............e000. 6.00 
re ee Oe CRN oda sce we cecseewacdearnecaes .40 
OGTAT BOCIOTY GOTOCIREION «oo cccccceicccdecesevecccees 1.00 
I a: ces: aiwial hang Woo a ee a WON A ae aaa ea $10.10 





DETAIL COST OF OPERATING EACH HORSE-DRAWN SPRINKLER AND 





FLUSHER. 
I Ni tis inc nse aac ad Cala calm wT $ .80 
Horseshoeing, repairs to harness, share of stable ex- 
RR IN ag. a aah chk lara hey woman ame erie awe ws ee 50 
Pe NN ivi v taeewmsseenneneeensanesevesessaeds 2.90 
Depreciation, 1006 Of stOck, GiC. ...cccccvcccessccscsenes .25 
NE ors:5:5 se Dae mb eee plu we Tae ae ee ee Nae were $ 4.45 
Total cost of running motor sprinkler and flusher per 
ee Ns 6s bane wees Maaco ease he eeleae $10.10 
Total cost of doing the same work with five teams..... 22.25 
Each motor sprinkler and flusher saves each day the 
I acon ae caw wea wet wes oc cee ee ar lint 12.15 
Our two electric motor sprinklers and flushers save the 
COEy GEN GO OC DS WOE. o xk. po rcccisdvirasiensccaten 24.30 


It would require ten teams of horses and equipment to do 
the same work. I have not calculated the saving on water in 
favor of the motor sprinklers and flushers, but, judging the 
work of both machines, I would say that the motor flusher 
uses one-tenth to one-eighth less water than the horse-drawn 
sprinkler or flusher doing the same amount of work. 

We are removing water tanks off motor trucks and placing 
thereon boxes holding six yards of material, for hauling snow, 
etc., off streets during the winter months, and I have no doubt 
but that each truck will do the work of three teams of horses. 

The batteries of two electro-pneumatic combination street 
flusher-sprinklers are carried on the chassis frame instead of 
being suspended underneath it, as was the practice in the ear- 
lier designs of electric trucks. 

The controller, ampere-hour meter, safety switch, fuses, 
and all electrical equipment are carried under a water-proof 
hood in front of the dash, where they are most accessible for 
inspection and care. The controller handle is located above 
and concentric with the steering wheel. Here it is not liable 
to accidental shifting from driver’s clothing, and in case of 
emergency it is right in front of the driver’s hand. 

The tanks, which are of cylindrical, standard boiler con- 
struction, have dished heads. The over-all length of the 1,400- 
gallon tanks is 13 feet 10 inches, the over-all diameter being 
5 feet 3 inches. The water intake is through a check valve 
located in center of rear drum head. The water discharge is 
controlled thru lever gate valves, which are operated by hand 
levers at driver’s seat. The two brass flushing nozzles have 
universal action, and can be worked together or independently 


wy 
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of each other. 
nozzles. 

The tank is filled with water from hydrants until the gage 
at rear end registers 80 per cent. of the pressure on the hy- 
drant. (For example, if the hydrant pressure is 60 pounds, 
the water should be turned off when the gage registers 48 
pounds.) This applies only when taking the initial pressure. 
The valve at forward end of by-pass is then closed to hold 
the compressed air in the air chamber. The tank of water is 
then drained by opening the valve at rear end of by-pass, and 
opening both flushing nozzles. 

When the tank is empty we close valve at rear end of by- 
pass and both flushing nozzles, then open valve at forward 
end of by-pass and again connect with the hydrant and fill 
the tank, taking whatever pressure there may be on the hy- 
drant up to 60 pounds as indicated by the gage. This com- 
pletes the operation of charging the tank with the initial air 
pressure, and the by-pass valves need not be touched again as 
long as enough water remains in the tank to prevent the es- 
cape of the air pressure thru the flushing nozzles. 

Care is always taken to leave a few gallons of water in the 
dome under the rear end of tank. This is necessary to pre- 
vent the air pressure escaping thru the flushing nozzles. 
When the air pressure gage at forward end of tank registers 
10 pounds, it indicates that the tank is empty except for the 
amount which should remain in the tank to hold the air pres- 
sure, and no more water should be discharged until the tank 
is filled again. When the tank has been entirely drained it is 
necessary, in order to get the required air pressure, to go thru 
the same process as in the beginning. 


They are interchangeable with sprinkling 





Business Relation Between Contractor and Engineer 


By H. B. Bushnell, Assoc. M. Am. Soc. Civil Engineers, Divi- 
sion Engineer State Highway Department. 


There is a more or less prevalent idea among many tax- 
payers and some few engineers that contractors as a class 
are dishonest. This opinion is generally formed by a very 
limited experience in dealing with contractors and contract 
work. 

The nature of a contractor’s work, especially when he is 
engaged on public work, readily yields itself to criticism. 
Quite often we hear a contractor condemned for a poor piece 
of work when the blame properly belonged on the engineer. 
There have been instances of bridge failures and examples of 
unsatisfactory roads and pavements when the contractor was 
entirely innocent and yet received the majority of the blame. 
The contractor may build his work in strict accordance with 
the specifications furnished and yet be blamed by the general 
public if the work is not satisfactory. 

The mistakes of engineers are frequently shouldered by 
the contractor. The general public is a peculiar and fickle 
party to deal with. It is easily influenced and very seldom 
investigates carefully into the true merits of a case. 

During the past year the writer had charge of a piece of 
work built by a contractor who was a stranger to him. Be- 
fore the work started he made inquiry of an engineer who 
had had some business dealings with the contractor as to 
his reputation. He reported that all he knew about the man 
was that he had built a job in his town that had not yet been 
accepted, and the general impression was that the work was 
improperly done. The writer found from his experience with 
this same contractor that he was strictly square and honest, 
and that his work was excellent. As a matter of curiosity 
he made an investigation of the piece of work that was the 
basis of the local engineer’s opinion and found that the rea- 
son the work had not been accepted was because of a tech- 
nical error in the legal proceedings involved. The legal talent 
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should have shouldered the blame, yet the contractor in 
reality had thrust upon him an unsavory local reputation 
thru no fault of his own. 

Another instance occurred in a small municipality in the 
southeastern part of this state a few years ago. Specifica- 
tions were drawn for a gravel road. The mayor of the town 
had seen some gravel roads built in Indiana without the use 
of a roller, the road being compacted by traffic and partially 
bonded by the clay tracked on from the side roads. He con- 
ceived the idea that if a little clay was good, more would be 
better, so he had a clause incorporated in the specifications 
that the gravel should be covered with a 6-inch layer of yellow 
clay. The contractor persuaded the mayor that 6 inches was 
excessive, and finally had the depth reduced to 3 inches. The 
road was built as specified. The writer happened to visit 
this town shortly after the road was completed and the mayor 
asked him to investigate the work. As you would imagine, 
the clay had caused the gravel to ball up, leaving the surface 
a series of humps and holes. 

The property owners had gotten out an injunction to stop 
payment for the work. The mayor would not admit tnat the 
specifications were at fault and was making an effort to prove 
the contractor was to blame. In slang terms the contractor 
was being made the “goat.” He was eventually paid, but was 
compelled to go to court for a settlement and to subject him- 
self to unjust criticism. It is such incidents as these that 
have had much to do with creating in the minds of the gen- 
eral public the idea that contractors are dishonest. 

There is a contractor in this state who so firmly believes 
that the contractor is ultimately blamed for the success or 
failure of a finished piece of work that he refuses to bid on 
work where the specifications do not meet with his approval. 
He claims that it has been his experience that the general 
public soon forgets the specifications and the engineer that 
made them, but that they do not forget the contractor. If 
the work is satisfactory, he gets the credit, and if it is unsat- 
isfactory he gets the blame. In so much as he depends upon 
his finished work for his reputation, he contends that he can- 
not afford to take any chances on questionabie specifications. 
He carries the point so far he will not bid on a pitch or as- 
phalt filled brick pavement, because, in his estimation, the 
only proper method to construct a brick pavement is with a 
cement grout filler. 

Do not infer that the writer thinks that all contractors 
are perfectly honest, or that they should be classed as philan- 
thropists. There are dishonest and crooked contractors, the 
same as there are dishonest men in other lines of business 
activity. All of them will bear watching, yet the crooked 
and really dishonest contractor is the exception and not the 
rule. 

We, as engineers, should be careful that our experiences 
with these exceptional cases do not prejudice us so that We 
impose unnecessary hardships and restrictions upon the men 
who are endeavoring to do good, conscientious work. 


The contractor is a party to a contract the same as the 
state, county, or any other party of the first part, and is en- 
titled to certain rights and privileges. He is not an unde 
sirable citizen, or a necessary evil, but is a very necessary 
and important factor in the development of improvements 
of all kinds. 

One of the most difficult problems confronting the engi- 
neer in the preparation of his specifications is that of mak- 
ing them rigid enough to control the refractory and bad con- 
tractor, and yet, at the same time, not handicap the man who 
is sincere and straightforward in his work. 

The specifications should be so drawn as to insure good 
and satisfactory work in every detail, and yet at a cost that 
is not excessive. If the cost were not a consideration it would 
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be an easy matter to prepare specifications that would abso- 
lutely hold almost any contractor. 

The cost, however, is a very important factor and must 
be carefully considered. Any unnecessary restrictions upon 
the work increases the cost to the contractor which, in turn, 
increases the cost to the party of the first part. 

-Many engineers and county superintendents fail to appre- 
ciate the effect that an extremely short specified period of 
time for the completion of a piece of work has upon the cost. 
In some cases the difference in cost might be small, yet, in 
general, it is considerable. Any time that you specify a time 
for completion so limited that it necessitates starting work 
immediately upon the awarding of the contract, you limit the 
competition to contractors who have outfits that are idle, or 
those that are willing to buy an outfit at hurry-up prices, in 
which case the increased cost is charged to the job. There 
are times in public, as well as private work, where the ad- 
vantages of an early completion of a given piece of work 
more than offset any increased cost. As public officials, we 
must weigh carefully all of these points, and, if it is found 
to be good judgment to require special restrictions, provision 
for the added cost should be made in the estimate. 

The engineer and the contractor, while representing two 
sides of a contract, should work with the same ultimate end 
in view, that is, the completion of a satisfactory piece of 
work. Naturally, the contractor endeavors to secure this end 
with the least cost to himself. This tendency is not to be con- 
demned, as it is simply a case of good business ability, unless 
carried to such an extent that it infringes upon the speci- 
fications and the quality of the work. If the latter case exists, 
the engineer must then exert the powers vested in him and 
see that the work is properly done. 


An engineer may assist or retard a contractor in many 
ways. If he co-operates with him, the quality of the work, 
as a rule, is improved, for most contractors are human and 
appreciate this attitude on the part of the engineer. The 
party of the first part benefits not only in having a better 
finished product, but in future work; benefits in price, for 
when a contractor knows that the engineer is disposed to treat 
him fairly and not impose unnecessary hardships upon him, 
he is in-a better position to figure closely on his job. 


Some engineers assume the attitude that, if the work is 
not done properly they will not accept it and deliberately let 
the contractor go ahead and do things that are not in accord- 
ance with specifications, without making any effort to correct 
the faults. This method is to be condemned. Often infringe- 
ments are the result of ignorance, and in such a case, failure 
of correction is an injustice to the contractor and poor busi- 
ness policy for the party of the first part. If the work is 
allowed to continue in an unsatisfactory manner to comple- 
tion, one of two things is sure to happen, either the work is 
accepted or rejected. If accepted, the party of the first part 
is not getting what it is entitled to get, under the provisions 
of the contract. If it is rejected and the work torn out and 
replaced, the party of the first part is obliged to undergo 
delay and the inconvenience that always results from such 
conditions. A compromised job is rarely satisfactory to any- 
body concerned and on public work is food for gossip that is 
almost invariably grossly exaggerated, no matter how care- 
fully and fairly the settlement was adjusted. Compromise 
settlements for inferior work have been made in the past and 
will, of necessity, be made in the future, but every effort 
should be made to avoid them. The occasion is rare when the 
contractor will deliberately disobey the instructions of the 
engineer. There are occasionally cases on public work where 
the contractor, thru some political connections, or friendship, 
figures that he can override the engineer and secure an ac- 
ceptance thru what is commonly called “pull.” Such occur- 


rences were much more common in the past than they are at 
present, altho there are yet some few contractors that are not 
educated up to this point. 

The engineer should exert every effort to secure for the 
party of the first part, a satisfactory piece of work and all 
that can reasonably be expected under the specifications. He 
should not, however, abuse the powers vested in him to im- 
pose useless hardships upon the contractor. There are times 
where it becomes the duty of the engineer to protect the con- 
tractor from unjust demands, made by the party of the first 
part. An occasion of this kind happened in Henry county 
some three or four years ago. A bridge company had con- 
tracted to build a structure within a given period, which ap- 
peared to everybody concerned a very reasonable time. Work 
started very shortly after the contract was awarded. Quick- 
sand was encountered in the footing, the river rose twice, 
flooding the cofferdams and the canal broke, cutting off, for 
the time being, transportation facilities for material. As a 
result of these unforeseen difficulties the work was not com- 
pleted within the time limit required in the contract. It 
was, however, completed in a very satisfactory manner and 
at a big loss to the contractor, yet in spite of these facts, the 
bridge committee endeavored to enforce a penalty on the con- 
tractor because the work was not completed within the speci- 
fied time and produced a written opinion from a local at- 
torney in which the claim was made that acts of God, labor 
difficulties, strikes, etc., afforded no excuse in the sight of 
the law for a contractor. It was the very unpleasant duty of 
the writer to attempt to persuade this committee that they 
had no moral or legal right to the penalty, as the contractor 
had done everything in his power to complete the work 
and that, if they did withhold any of the money due the con- 
tractor they were actually stealing it. It is much easier, at 
such times, to follow the lines of least resistance and stay 
out of controversies of this kind, but a man does not deserve 
the name of engineer that has not the backbone to stand up 
for what he knows to be right, no matter whether he is act- 
ing in the interest of the contractor or the public. 

The old saying, “If you don’t expect to enforce the law 
take it off the statutes,” holds good with a set of specifica- 
tions and any instructions you may give to a contractor. Dis- 
obedience of one law breeds contempt for all law and the same 
is true as regards orders given to a contractor that are not 
enforced. Do not be arbitrary and do not give orders unless 
they are necessary, and then see that they are obeyed. 

In starting a job give the contractor to understand exactly 
what you will expect of him‘ and that you stand ready to as- 
sist him in any way possible to carry on his work in an effi- 
cient and economical manner, but that in turn you insist that 
he build the work as specified. Such an understanding, at 
the start of a job, will often obviate later controversies and 
insure a better finished product for, as a rule, the fewer the 
controversies the better the completed work.—lIllinois High- 
ways. 





State Expenditures for Highway Construction 

An attempt to obtain exact figures from every state as 
to the amounts spent by the states during the fiscal year end- 
ing during 1914 has shown the variability in methods of keep- 
ing accounts and making reports and the inaccuracies of the 
latter, which do not even consist with themselves. The 
methods of distributing and expending funds account for much 
of the difficulty and the differences in custom as to charging 
up money when actually spent or when contracts are com- 
pleted and finally settled, or estimating the amounts of work 
done during the year without reference to whether it has 
actually been paid for, much of the remainder. But it is 
often difficult to distinguish between funds used for con- 
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struction and for maintenance and practice is not uniform 
as to charging reconstructions to construction or to main- 
tenance. In too many cases, however, the difficulties are due 
to discrepancies in reports, possibly due to carelessness. 

With these provisos the following is given as a fairly close 
estimate of the actual expenditures during fiscal year ending 
in 1914 from state treasuries for road construction and con- 
taining little paid for maintenance. It is also the intention to 
exclude money paid by counties, townships or raised by direct 
assessments. 


PENS oG Sawa reakanavarenaniode $ 357,000 

MI Gna tidndawso awe omacnee ne oaes 324,000 

PIII, Sans dre laven arty Gb mines emniheds 356,000 
FE Pere Auto fees for expenses 
IN Shea Sei cnin cen aomwanineeradees 1,000,000 to 1,500,000 
ES aera eer rene Cee rer 301,000 
CNIINE- ke Corcwinwes-cveteaxaces 2,454,000 

WE riciratcceina tcp auwlkainiennis eee eee 105 000 

UMMINENEE. chs sha otal natin ermurutacarstaatacumecauatels 500,000 to 800,000 
BOI wrioxto/s cerned atarele Sat eleamea State office expenses 
pe ae es | 11,000 

Soo ona Biwi wns OG aw ees 600,000 

BU ga ienwsaoranididizce aineeiontnecs 100,000 

NE ca. iic aaa haem lea meneame 1,260,000 

I aaah. plat ania weddings tal 4,250,000 
eee rere 1,368,000 

WE: oxi ep woe Ream waveineeaalein 118,000 

PI iiss. a taki sive eudwmnreeauiesed 1,480,000 

oe accords sowenas 78,000 

BN ono nob cantare enniowtesaces 25,000 

Nevada, state engineer.............. Office expenses 
TOO ERIS. ..<o 5 csc ciawssseewes 315,000 

Ne I on iit gerne nceearetoreeaentads 1,238,000 

PN NS vice cinta te mewenneamelen 162,000 

DN No ewer x Sse KE een ees 5,000,000 

North Carolina, expenses........... 5,000 

NN Be Recs nail scuisirer ate 5 dicatuctteiavararlaxesicans 1,855,000 

Oklahoma, expenses................ 23,000 

RN aes vtne Sitaie tarmalsne Bamacworecemts 189,000 
NO So sus 5 cs erncleieansloe 2,651,000 

PD SES Goons awa onsacuweerds Office expenses 
MINE Ss aio. wsdin cus Sacer puseare nanan Bie aa 476,000 

WE. cevcccsvccatvedesssneiovens ' 450,000 

IN geod s altucpne easel ablowsieiate 301,000 
MN area Seid Resa oil wa sinions 1,261,000 

RE WN oo oikcsinciec race daeeawe Expenses 
I icici: ood iw Rhantorarerearilsl ees 1,230,000 
dio neon weacwcaabiiaels 8,000 





Total expenditures by 38 states, 
MES 3 isebwrro bas ceemestaed $29,995,000 to $30,795,000 





Changes in the Illinois Road Law 


S. E. Bradt, of the Illinois State Highway Commission, 
gives a statement of the new road legislation in that state, 
from which the following points are taken: 

Section 9 was amended by placing with the county boards 
of the various counties the duty of determining the type of 
road to be constructed in their respective counties, i. e., 
whether an earth road, a gravel, macadam, concrete or brick 
road. This is the only feature in connection with road leg- 
islation passed by the General Assembly that is looked upon 
by the advocates of economic road construction as being out 
of line with progressive road work. 

‘Because of the urgent demand for the immediate improve- 
ment of the roads, the county boards in some counties will 
be obliged to construct a large mileage of cheaper first-cost 
roads regardless of future maintenance cost, rather than less 
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mileage of more permanent roads economically adapted to the 
traffic which they will be called upon to carry. While this 
will result in a financial loss, because of heavy maintenance 
and rebuilding costs, it has a large measure of compensation 
in serving a greater number of people. As these roads wear 
out demand will come for a more permanent type of construc- 
tion, at which time we will have had a larger experience, both 
in traffic requirements and the ability of different road ma- 
terial to withstand that traffic. 

The amendment provides for giving the public full infor- 
mation as to the cost of the different types of construction 
before the county board decides that question, and further 
requires that all state aid roads shall be built according to 
the plans and specifications and under the supervision of the 
State Highway Department. It provides, further, that where 
an earth road is constructed the county shall pay the cost of 
maintenance, and that where a gravel or macadam road is 
constructed the county shall pay one-half the cost of mainte- 
nance and the state one-half. 

This change in the maintenance feature of the law removes 
the only objection raised by the State Highway Commission 
to the building of earth roads with permanent culverts and 
proper drainage under the law as originally passed. Had the 
1913 law contained this same maintenance provision which 
will permit the construction of earth roads, every one of the 
102 counties of the state would have accepted state aid, in- 
stead of only 92 counties. 

Section 9 was also amended at the request of Cook county, 
permitting the construction of state aid roads thru cities 
and villages of 20,000 or fewer inhabitants. This will relieve 
the situation in Cook county, where villages, often financially 
unable to improve their roads, are found at intervals of every 
few miles. . 

A new section provides for the calling of a special election 
to vote bonds for road building where so desired, also requires 
that the bonds shall mature serially and all within twenty 
years; further, that the roads shall be built according to the 
plans and specifications and under the supervision of the 
State Highway Department, and, when completed, shall be- 
come state aid roads, to be maintained by the state. 


Where any county has constructed all or part of its system 
of state aid roads at its own cost, that county may use its 
allotment of state funds toward liquidating any unpaid in- 
debtedness incurred in the construction of said road, but not 
exceeding one-half of the cost of the same. One of the crit- 
icisms of the state aid feature of the law has been that it 
works too slowly. Many of the people say they want roads 
now, rather than wait twenty or twenty-five years for the com- 
pletion of the system. This amendment offers the counties 
where the people are willing to vote bonds the opportunity of 
building all or part of their state aid roads in three or four 
years, and then using the state allotment to repay a part of 
the bonds. In other words, the counties may advance the 
money to build the roads and pay the interest on the bonds 
for the privilege of having the roads to use now. 

There is no question as to the equity of improving roads 
thru a bond issue, provided the bonds mature serially and all 
within the life of the improvement. If the correct type of 
construction is used to meet. the traffic requirements, then the 
taxpayer who assists in paying off the bonds gets value re- 
ceived each year for all he pays and is entitled to assist in 
paying for the improvements. 

County boards are permitted to take over the maintenance 
of the proposed system of state aid roads, also to purchase 
the high-priced machinery, such as tractors, levelers, steam 
rollers, etc., and lease them to the townships for the improve- 
ment of the township roads. It is apparent that but few town- 
ships can afford to own this class of machinery, but under 
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this provision the county can own it and all of the townships 
can receive the benefit. 

County boards may accept donations from cities, villages, 
corporations and individuals for the purpose of improving 
the state aid road system, and thru this donation or otherwise 
to elect to pay more than one-half the cost of improvement of 
any section of state aid road. 

It is now required that $3 to $5 per mile for each mile of 
earth road in a township shall be set aside for road dragging 
purposes and that this fund shall be used for that purpose and 
no other. 





Proposed Standard Definitions of Road and Pavement 
Materials 


The following definitions of road materials were submit- 
ted by committee D-4 on standard tests for road materials at 
the eighteenth annual meeting of the American Society for 
Testing Materials: 

BITUMINOUS MATERIALS.—Asphalts.—Solid or semi-solid na- 
tive bitumens, solid or semi-solid bitumens obtained by refin- 
ing petroleum, or solid or semi-solid bitumens which are com- 
binations of the bitumens mentioned with petroleums or de- 
rivatives thereof, which melt upon the application of heat, 
and which consist of a mixture of hydrocarbons and their 
derivatives of complex structure, largely cyclic and bridge 
compounds. 

Asphaltenes.—The components of the bitumen in petrole- 
ums, petroleum products, malthas, asphalt cements and solid 
native bitumens, which are soluble in carbon disulphide, but 
insoluble in paraffin naphthas. 

Blown Petroleums.—Semi-solid or solid products produced 
primarily by the action of air upon liquid native bitumens 
which are heated during the blowing process. 

Carbenes.—The components of the bitumen in petroleums, 
petroleum products, malthas, asphalt cements and solid na- 
tive bitumens, which are soluble in carbon disulphide, but in- 
soluble in carbon tetrachloride. 

Cut-Back Products.—Petroleum or tar residuums which 
have been fluxed with distillates. 

Tars.—Bitumens which yield pitches upon fractional dis- 
tillation and which are produced as distillates by the de- 
structive distillation of bitumens, pyrobitumens or organic 
materials. 

Coal Tar.—The mixture of hydrocarbon distillates, mostly 
unsaturated ring compounds, produced in the destructive dis- 
tillation of coal. 

Coke-Oven Tar.—Coal tar produced in by-product coke 
ovens in the manufacture of coke from bituminous coal. 

Dehydrated Tars.—Tars from which all water has been 
removed. 

Gas-House Coal Tar.—Coal tar produced in gas-house re- 
torts in the manufacture of illuminating gas from bituminous 
coal. 

Oil-Gas Tars.—Tar produced by cracking oil vapors at high 
temperatures in the manufacture of oil gas. 

Pitches.—Solid residues produced in the evaporation or 
distillation of bitumens, the term being usually applied to 
residues obtained from tars. 

Refined Tar.—Tar freed from water by evaporation or dis- 
tillation which is continued until the residue is of desired con- 
sistency, or a product produced by fluxing tar residuum with 
tar distillate. 

Water-Gas Tars.—Tars produced by cracking oil vapors at 
high temperatures in the manufacture of carburetted water 
gas. 

Normal Temperature.—As applied to laboratory observa- 
tions of the physical characteristics of bituminous materials, 
mae C..CTr" F:}, 


Solid Bituminous Materials—Those having a penetration 
at 25° C. (77° F.), under a load of 100 g. applied for 5 seconds, 
of not more than 10. 

Liquid Bituminous Materials.—Those having a penetration 
at 25° C. (77° F.), under a load of 50 g. applied for 1 second, 
of more than 350. 

Semi-Solid Bituminous Materials—Those having a pene- 
tration at 25° C. (77° F.), under a load of 100 g. applied for 
5 seconds, of more than 10, and a penetration at 25° C. (77° 
F.), under a load of 50 g. applied for 1 second, of not more 
than 350. 

Flux.—Bitumens, generally liquid, used in combination 
with harder bitumens for the purpose of softening the latter. 

Asphalt Cement.—A fluxed or unfluxed asphalt specially 
prepared as to quality and consistency for direct use in the 
manufacture of bituminous pavements, and having a penetra- 
tion at 25° C. (77° F.) of between 5 and 250, under a load of 
100 g. applied for 5 seconds. 

Straight-Run Pitch.—A pitch run to the consistency de- 
sired, in the initial process of distillation, without subsequent 
fluxing. 

Native Asphalt.—Asphalt occurring as such in nature. 

Consistency.—The degree of solidity or fluidity of bitumi- 
nous materials. 

Artificial Asphalt—Recommended that the use of term be 
discontinued. 

Road Asphalt.—This is a trade term not subject to defini- 
tion. 

Liquid Asphalt.—This is a trade term not subject to defi- 
nition. 

Non-BITUMINOUS MATERIALS.—Chert.—Compact 
rock formed of calcedonic or opaline silica, or both. 

Crusher-Run.—The total unscreened product of a stone 
crusher. 

Granite.—A granitoid igneous rock consisting of quartz, 
orthoclase, more or less oligoclase, biotite and muscovite. 

Granitoid.—A textural term to describe those igneous 
rocks which are entirely composed of recognizable minerals. 

Matrix.—The binding material or mixture of binding ma- 
terial and fine aggregate in which the large aggregate is em- 
bedded or held in place. 

Rubble.—Rough stones of irregular shapes and_ sizes, 
broken from larger masses, either naturally or artificially, as 
by geological action, in quarrying, or in stone-cutting or 
blasting. 

Soil——A mixture of fine earthy material with more or less 
organic matter resulting from the growth and decomposition 
of vegetation or animal matter. 

Stone Chips.—Small angular fragments of stone containing 
no dust. 

Tailings.—Stones which, after going thru the crusher, 
do not pass thru the largest openings of the screen. 
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Convict Labor on Montana Roads 


A hundred and nineteen miles of road were completed 
during 1914 by the Montana prisoners, many miles of which 
were thru rough and hilly country where the work was very 
difficult. Mr. Conley states that the prison labor is wortb 
$3.00 a day to the state, as it equals free labor which receives 
that wage. No wage is paid the prisoner, however, and his 
total cost to the state is only 60 cents per day. For this rea- 
son the warden urges that the state allow him a wage from 
its profits which could in many cases be used to support a 
prisoner’s dependent family. The Montana success is largely 
due to Warden Conley and his subordinates, who afford every 
reasonable liberty to the prisoners and seldom find their con- 
fidence misplaced. 
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Transcontinental Highways 


The three cars comprising the Lincoln Highway caravan 
which is making the 7,000-foot feature film of the transcon- 
tinental route have reached Dixon, I1l., somewhat behind their 
schedule, owing to the bad weather encountered in the East, 
which made the taking of pictures impossible. It is expected, 
however, that with good weather the trip west will be a fast 
one and that the arrival in San Francisco will not be greatly 
behind the date originally announced. 

Approximately $30,000 will be spent in the building of con- 
erete roads on the Lincoln Highway in Whiteside county, 
Illinois, this year. Most of the work will be in Hopkins, Mt. 
Pleasant and Union Grove townships. Whiteside county has 
approximately about $12,000 for concrete construction, the 
state will spend an equal sum, and the Lincoln Highway As- 
sociation has allotted Whiteside county two thousand barrels 
of cement. About four miles of concrete road will result this 
season. 

The National Old Trails Road from Washington to Los 
Angeles and San Francisco, by way of the old National Road, 
the Santa Fe trail, the Camino Real and less prominent old 
main highways, is beautifully illustrated in a booklet issued 
by the National Highways Association. This organization has 
also issued a booklet descriptive of the Lincoln Highway. Both 
contain maps of their respective routes. 





. 
Time Study on Excavating and Handling Material. 
There are few hard-and-fast rules by which a manager can 
be guided in handling men on construction work, but the ac- 
companying table may in some measure indicate what may be 
expected of a workman under average conditions. The data 
in this table were compiled from a study of the construction 
of a steam-heating line for the Merchants’ Heat and Light 
Company at Indianapolis, Ind. 
RESUTS OF A TIME STUDY ON STEAM-MAIN CONSTRUCTION, 
Units per Man-Hour. 
Maxi- Mini- Aver- 
Operation. mum. mum. age. 
Removing asphalt; square yards.......... 1.60 1.29 1.45 
Removing brick pavement; square yards.. 3.00 1.25 1.87 
Removing concrete (both hard and soft); 


WD: PE oso hake sa ce uks cote 3.3 0.57 1.70 
Excavating and wheeling; cubic yard*.... 0.55 0.25 0.40 
Laying 12-inch pine: feet... 6... escsccieeces 1.25 0.33 0.8 
Setting plates and rollers; pair........... 1.5 1.0 1.25 
Covering 12-inch pipe: feet... . 2... ..see00- 15.5 5.3 ©=-72.6 
Emyime TOC TIES POC. ooics nis ociese cscs 5.25 0.55 2.9 
FGC-RINME: CUBIS YOTOE....occisccicccice cones 0.44 O16 0.3 
Conmereting: SGUATEG Yard....... 0.66 ccsscs 0.6 0.3 0.42 
I Coie eee eescdeawescaawnes 1.5 1.0 1.25 
Ly le ae 6.12 4.45 5.0 
Laying brick: squUAre YArds...<.........0.. 060. 0.89 0.31 0.62 
Loading wagons; cubic yards............ 2.57 1.03 1.82 


*Note—Considerable wheeling of materials was required in 
alley construction. 





Does Convict Road Work Pay? 


The question is most important, as the continuance of the 
work in most of the states will depend on its economic value. 

The national committee on prisons and prison labor has 
been investigating this side of the convict road question and 
has received a most encouraging report from A. D. Williams, 
chief road engineer of the state of West Virginia. 

The report covers the work at Dana, Kanawha county, and 
has been conducted under the supervision of Mr. M. P. Walsh 
for a period of ten months, half of which was thru the winter. 
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From November, 1914, to June, 1915, the measured quan- 
tities on the Malden road constructed by the convicts from 
the Dana camp were: 


207 cu. yds. rubble masonry in cement; 

115 cu. yds. rubble masonry in dry; 

245 cu. yds. reinforced concrete; 

22 lin. ft. 24-inch vitrified pipe; 

220 lin. ft. 18-inch vitrified pipe; 

408 lin. ft. 12-inch vitrified pipe; 

895 cu. yds. foundation excavation; 
22,386 cu. yds. unclassified excavation. 


The total cost of this work amounted to $11,589.92, while 
the lowest of four bids received from private contractors for 
this same work amounted to $15,418.05, or $3,819.13 more than — 
the work actually cost when constructed by the prisoners. 
Twenty-five per cent. of the total cost of the work was there- 
fore saved by the use of the prisoners. 





Prices for Paving in Philadelphia 
The bids received at the letting of July 13, 1915, by the 
Bureau of Highways of the Philadelphia Department of Public 
Works, showed a total of the low bids of $483,439.58. The 
low bids gave the following average unit prices for the dif- 
ferent kinds of work: 


PS - isaac accion tay bWaidacaanmasine eanled $0.205 a cu. yd. 
Asphalt paving on 6-in. concrete base.......... 1.431 a sq. yd. 
Vitrified block gutter paving on 6-in. concrete 

MNO gone ava eratigt sestaxa iw livia) obo aver Wie h acaseea ee a aa * | 
VREVIMOR DIOC. DANII cosikc ccc cccccncesseavesns am CU 


Repaving with asphalt with 6-in. concrete base.. 1.224 “ “ 
Repaving with vitrified block with 6-in. concrete 


ETRE Sere ei eae INE oa“ * - 
Repaving with wood block with mortar cushion 

and GIR. CORCTOLS DABE.....n.ciccccccesecsices a 
Repaving with granite block with 6-in. concrete 

MII Golcvac-avavelevigelaraneawintal amputee otac tar arccatelers ec eraeie 2015." ” 
Resurfacing with asphalt with 6-in. concrete 

IS oats weg acorn cesaraielaeie siaielarg ach isus ae bare cbateis a wan CO 
Resurfacing with ‘%-inch of asphalt, heater 

DIN 2353s Giaahe atau soos sultan an aeee ae 0.690 “ ‘“ 
Surfacing water-bound macadam 3 inches, with 

Sines broken sone BABE. ....6.066 6 sccsccsvccss Osi * “ 
Surfacing water-bound macadam 4 inches, with 

SAC DON TNE. 25 ovine ccucvsccnccneccess Lis * * 
I I ino bins kine Sod bow ne nel slavatcelaceiouans iss * | 
Resurfacing with bituminous pavement, with 5- 

SC CO: Fan on sks dks ew evaswkunsses tie "CU * 


These prices are materially lower than those of a letting 
late in May, when the total amount of work was $120,500. 





Vitrified Paving Brick 


Production of vitrified paving brick or block, valued at 
$12,500,866 in 1914, was reported from twenty-eight states. 
This is the only important clay product whose output in- 
creased in value in 1914. The increase was $362,645, or 2.99 
per cent. over 1913. The quantity of vitrified brick decreased 
27,356,000 brick from 1913, and the average price per thousand 
increased from $12.66 in 1913 to $13.42 in 1914. Ohio was the 
leading state in the production and value of vitrified paving 
brick in 1914, reporting an output of 293,381,000 brick, valued 
at $3,682,230, or $12.55 per thousand, a decrease in quantity of 
11,010,000 brick, but an increase in value of $373,255 over 
1918. Ohio reported about 30 per cent. of the quantity and 
value of the vitrified brick of the country. Illinois ranks 
second, reporting 157,176,000, valued at $2,086,344, an increase 
of 23,238,000 brick in quantity and of $203,145 in value over 
1913, and Pennsylvania ranks third. 
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By R. H. Boynton, City Engineer, before the Indiana Municipal League. 


The city engineer in a city of the fifth class encounters 
many and varied problems. One day he stakes off a street im- 
provement, the next designs a sewer, the next has to convince 
some outraged taxpayer that he is really paying less than he 
ought on some improvement, the next has to settle some 
neighborhood quarrel about property lines. We do not have 
a division of streets, a division of sewers, etc., to which things 
can be referred. We consider ourselves unusually fortunate 
if we have two or three assistants who can tell a tape from a 
rod. 

In a discussion of this subject it must be kept in mind that 
I am speaking largely from my experience with our local 
conditions at Frankfort, but in talking with other engineers, 
I find that these conditions are typical all over the state. 

It would be beyond the bounds of this brief discussion to 
go into details of many of the problems that confront an en- 
gineer in the smaller cities, therefore it is my intention to 
only touch on one of the most important, but usually most 
neglected parts of the routine work of the engineering de- 
partment, namely, the office records. It is a difficult thing, as 
a rule, to convince the members of the common council of the 
importance of keeping a complete record of everything. Usu- 
ally the records have been neglected so long that the members 
of the council view the necessary expenditure to bring them 
up to date as a needless waste of money. Then often the en- 
gineer, when he contemplates the vast amount of work nec- 
essary to start a set of records and complete them, is over- 
whelmed and gives up the idea. His predecessors in office had 
been too careless or too lazy to keep up the records and he 
feels that he is not bound by any rules to do another man’s 
work. 

Possibly the greatest cause, next to the two mentioned 
above, for neglecting the records is that when the engineer 
should be compiling his records, he is busily engaged in out- 
side work endeavoring to piece out his salary. Salaries some- 
where nearer in proportion to the duties and responsibilities 
placed upon the engineer would remove the incentive to seek 
outside work and thus give him more time for routine office 
work. 

It is my intention to discuss briefly a system of office rec- 
ords that has been devised for my office at Frankfort and 
which we are now trying to perfect. The most important re- 
quirement of a system of office records is that they be elastic 
to take care of the future growth. This requisite is met by 
means of card indexes, loose-leaf binders and sectional cab- 
inets. Filing space can be provided as needed and arranged 
to suit the demands. 

The most important thing in the records is a good index 
to enable you to find any desired information in the quickest 
possible time. This must be extremely elastic. In indexing 
our office, we adopted the card index, using 3x5 cards and one- 
third-cut guides. We adopted the street subdivision and I be- 
lieve it to be the best for city work, as 95 per cent. of the 
data in the engineer’s office relate to streets. Each street has 
a guide behind which are filed all index cards referring to 
that street. The data referring to alleys gave us considerable 
trouble, but finally we hit upon the scheme of referring all 
north and south alleys to the first street east of them and all 
east and west alleys to the street south. I might remark that 
nearly all streets in Frankfort run east and west and north 
and south. The alley cards are filed behind a guide marked 
“Alleys” and are further subdivided by means of an alpha- 
betical set of guides. Behind each letter are filed all cards 
of alleys that are referred to streets the first letter of which 


is that letter. For miscellaneous data, subject guides were 
used, such as ordinances, corporations, pavements, sewers, etc. 
The index was further subdivided by the use of colored index 
cards. All data relating to improvement of streets or alleys 
are placed on buff cards, those relating to sewers on salmon, 
those relating to openings, vacations, etc., on green, those re- 
lating to grades and grade lines on cherry, those relating to 
property on blue, and unclassified data on white cards. Any 
particular subject or improvement is placed on one card with 
sufficient notes to make it easily found and on this card are 
given the file numbers of all data relating to this subject. 

All maps, plans, profiles, etc., are filed in a large cabinet 
containing several drawers, to each of which is assigned a 
capital letter. Each drawer is subdivided, where necessary, 
into compartments, to which are assigned lower-case letters. 
The drawings, etc., are assigned consecutive numbers in each 
compartment. This gives a file number consisting of a capital 
letter, a lower-case letter and a number. All these are filed 
flat unless the size prohibits. 

Resolutions, specifications, etc., relating to improvements 
are also filed in this cabinet. All such data of any particular 
piece of work are placed in a folder to which is assigned a 
file number consisting of drawer capital letter, tw® figures 
to show the year, and a decimal. The decimal begins at one 
each year and runs consecutively thru the year. On the out- 
side of each folder is an abstract of each step in the proceed- 
ing, showing reference to the record of the council proceed- 
ings, where full proceedings can be found. These folders were 
made from heavy bill-poster paper purchased at a local print- 
ing office. As the assessment rolls are referred to most fre- 
quently in the future, they were placed in another drawer and 
were given the same file number as the folder for the im- 
provement to which they refer, except, of course, a different 
drawer letter was used. 

The most important record drawing is the sewer record. 
The present record consists of a bound book of profile-plan 
paper, but we have started work on a new record, which will 
be in a loose-leaf binder. On this record are shown the plan, 
profile, abutting tracts of land, location of each house connec- 
tion, all appurtenances, character of soil, etc. In Frankfort 
no house can be connected to a sewer until the engineer issues 
a permit. These permits show the plumber making the con- 
nection, who is under bond, the person for whom the connec- 
tion is made, and what it is proposed to connect. These per- 
mits are numbered consecutively and as each connection is 
made, the permit number is shown on the sewer record and 
the permit filed away. 

Record maps are made up on small scale plats of the entire 
city and are mounted on rollers which are hung on the wall. 
These maps are seven in number. First is a sanitary sewer 
map on which are shown all sewer lines in service, with the 
sizes, kind, grades, year built, etc. Second, a storm sewer map, 
with the same data as above. Third, a water works and heat- 
ing line map, on which, in red, are shown the mains of the 
Frankfort Water Works Co., with all appurtenances, side and 
kind of mains, year laid, etc. In green are shown the mains 
of the Frankfort Heating Co., with similar data as above. 
Fourth, a gas, telephone and other sub-surface structure map, 
with complete data, different colored ink being used to dis- 
tinguish them. Fifth, a street improvement map, showing 
the kind of curb, walk and pavement on each street and alley. 
Sixth, a property map, to which I will refer later; and sev- 
enth, a monument and bench-mark map, of which I say more 
later. 
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In connection with the above record maps is kept a tabu- 
lated list of all appurtenances, such as manholes, lampholes, 
flush tanks, fire hydrants, etc. All these are numbered con- 
secutively in the order they are built, and on the tabulated 
list are shown all dimensions, date built, references as to 
location, etc. 

Copies of all ordinances relating to the department are 
filed in a loose-leaf ordinance record. In a similar manner, 
additions, with their dedications, are filed. 

All monuments (of which, unfortunately, we have very 
few) are numbered consecutively and a tabulated list is kept, 
on which are shown sufficient notes and ties to enable accu- 
rate relocation. 

Bench-marks are also numbered and the record shows the 
datum plane, elevation, location and by whom set. 

A copy of the ordinances establishing grades is filed in a 
grade ordinance book, in connection with which are grade 
sheets drawn to scale. 

In most of our cities the engineering department is also 
the assessment bureau. Possibly in other counties in the state 
the records in the county auditor’s office are in such shape 
that a person can find property owners at a faster rate than 
about ten per hour, but not so in Clinton county. Last winter 
we started work on a property record and now have it nearly 
complete. For this work 5x8 cards were used, on the face of 
which appear the addition (if platted ground), block and lot 
number, owner’s name, a brief description and reference to 
the deed record in the county recorder’s office. On the back 
are shown all special assessments made against the property. 
These cards are filed in a card index cabinet behind guides 
showing the addition. The filing of the unplatted tracts of 
ground presented a rather difficult problem, which was solved 
by the use of large-scale standard maps in connection with 
the property record map. The entire city was divided into 
thirty-seven divisions of such size that when platted on a 
seale of 1 inch to 100 feet, the standard maps were about 16 
by 25 inches. Each division was numbered and each tract 
within the division was given a letter. This method resulted 
in giving the same ease in locating an unplatted tract as is 
usually expected for platted tracts. These cards are filed be- 
hind guides numbered to correspond to the divisions. The 
deeds are copied on 3x5 cards and filed behind guides num- 
bered to correspond to the deed record in a card index transfer 
case. This method of filing the deeds was used only after ex- 
perimenting with bound books and loose-leaf binders. This 
record requires about one hour per week to keep up and has 
proven itself to be one of the most useful records in the office. 

This briefly covers what records we are at present endeav- 
oring to keep up and they seem to cover our local conditions 
very well. 

I feel the necessity of complete, well-kept records in the 
engineer’s office cannot be over-estimated. The first thing is 
to start your system early and the second is to keep everlast- 
ingly at it. Do not let it get ahead of you. If you do not 
find a system of records in your office, take off your coat and 
wade in. It may be hard work, but you will feel amply re- 
paid when some old fellow of the curb-stone engineer type 
comes in and asks some fool question and you are able to 
show him the record which answers his question. 

The city engineer in cities of the fifth class has a hard road 
to ride, but after all, when our work is done, I believe we 
all forget the rough places and think only of the smooth 
riding and pleasant experiences we have had. 





Municipal Ownership Growth 


In the ten-year period, 1902-12, municipal ownership of 
electric light, heat and power plants, according to a census 
bulletin recently issued, made a much longer stride than pri- 
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vate ownership. The number of municipal plants increased 
from 815 to 1,562, or 91.7 per cent., while the privately owned 
plants increased from 2,805 to 3,659, or 30.4 per cent. 

This total of 5,121 central electric stations is consid- 
erably less than the number reported in commercial di- 
rectories. The report explains the apparent discrepancy by 
stating that where several plants are under one ownership 
they are reported as one establishment. In the directories 
each plant is regarded as a unit for the purpose of listing. 
The report takes no account of electric stations constructed 
primarily for the heating or lighting of hotels or factories, 
even if some of the electricity is sold to the neighborhood. 

In 1902 22.5 per cent. of the stations were municipally 
owned. Ten years later the percentage of such stations 
had increased to substantially 30 per cent. of the whole 
number. In total income the commercial stations had 92.3 
per cent., which was greater than 1902, when the com- 
mercial stations constituted a larger percentage of the total. 
In that year they received only 91.9 per cent. of the total. 

The municipal stations, in output, fell much behind in the 
decade. In 1902 they produced 7.8 per cent. of the kilowatt- 
hours, while in 1912 their production fell to only 4.7 per cent., 
which is less than their percentage in 1907, when it was 4.9 
per cent. While their relative production fell off so greatly, 
the municipal plants greatly increased the capacity of their 
gas and oil engines, having no less than 20.2 per cent. of such 
engines in 1912. 

But, while the percentage of gas and oil engines owned 
by the municipal plants increased so largely, the total horse- 
power of all engines, turbines, waterwheels, etc., fell off from 
8.7 per cent. in 1902 to 7.4 per cent. in 1912. The kilowatt 
capacity of the municipal dynamos also ran down from 9.4 
per cent. to 7.2 per cent. in 1912. 

The total income of municipal stations increased from $6,- 
965,105 in 1902 to $23,218,989 in 1912, or 233.4 per cent. That 
of the commercial or privately owned plants increased from 
$85,700,605 to $302,155,599, or 252.5 per cent. 

The total expenses, including ordinary repairs, and a 
proper depreciation account, in the municipal plants, in- 
creased from $5,245,987 in 1902 to $16,917,165 in 1912, an in- 
crease of 222.5 per cent. The total expenses of the commer- 
cial plants rose from $68,081,375 to $234,419,478, or 244.3 per 
cent. For that increase in total expenses, the commercial 
plants brought about an increase in kilowatt-hours from 
2,507,051,115 to 11,532,963,006, or an increase of 360 per cent. 
For their increase of expenses, the municipal plants brought 
about an increase of kilowatt-hours of only 174.4 hours, the 
increase, in figures, being from 195,904,439 to 537,526,730. 

During the five-year period from 1907 to 1912, 106 com- 


mercial stations passed into the hands of municipalities and ° 


eighty passed out of the hands of municipalities into the 
hands of private operators. The greatest increase in muni- 
cipal stations took place in a group of states composed of 
Minnesota, Iowa, Missouri, the Dakotas , Nebraska and Kan- 
sas. The number in those states jumped from 274 to 399. 





Sewer Pipe Production 


Sewer pipe, with an output worth $14,014,767, was made in 
twenty-eight states in 1914. The leading states in the pro- 
duction of sewer pipe in 1914, named in the order of their 
importance, were: Ohio, Missouri, California, Pennsylvania, 
Illinois, Georgia, Indiana and Iowa. Ohio’s output was valued 
at $4,691,719 in 1914, a decrease of $467,829 from 1913. Mis- 
souri, on the other hand, showed a small increase, $22,347, 
from $1,213,889 in 1913 to $1,236,236 in 1914. This output in 
California decreased from $1,032,094 in 1913 to $959,193 in 
1914, a loss of $72,901. The decrease in the total value of 
sewer pipe in 1914 compared with 1913 was $857,336. 
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Pan-American Road Congress 


The Pan-American Road Congress will convene Monday, 
September 13, at the Municipal Auditorium, Oakland, Cal. 
The Congress will be called to order and the opening address 
made by Hon. Charles W. Gates, Governor of Vermont and 
chairman of the executive committee of the Congress. Ad- 
dresses of welcome will then be made by Hon. Hiram W. John- 
son, Governor of California; Hon. John L. Davis, mayor of 
Oakland, and Hon. James A. Barr, director of congresses of 
the Panama-Pacific International Exposition. Responsive ad- 
dresses will be made by George W. Tillson, president of the 
American Road Builders’ Association, and by Fairfax Harri- 
son, president of the American Highway Association. 

Exclusive of the opening and closing sessions there will 
be eight sessions devoted to the presentation of papers on va- 
rious subjects, and their discussions. There are twenty-seven 
of these papers, each of which has been prepared by some au- 
thority actively engaged in the work concerning which his 
paper treats. The discussions which follow will be led by road 
builders and engineers of high standing, who have been care- 
fully chosen by the committee with a view to bringing out to 
the fullest extent all possible information on the subject un- 
der discussion. The set discussions will be followed by re- 
marks from the floor of the Congress. 

About forty of the leading authorities on road and paving 
subjects in the United States and Canada have already ac- 
cepted designations on the program, which fact assures the 
most comprehensive and intelligent treatment of all subjects 
presented. 

Information as to details of the Congress can be secured 
by addressing members of the executive committee, as fol- 
lows: Governor Charles W. Gates, chairman, Franklin, Vt.; 
Major W. W. Crosby, Munsey building, Baltimore, Md.; James 
H. MacDonald, New Haven, Conn.; J. E. Pennybacker, Willard 
Hotel, Washington, D. C., and E. L. Powers, 150 Nassau street, 
New York City. 

Among the acceptances already received from those desig- 
nated by the committee on program are the following: 

L. W. Page, Director, U. S. Office of Public Roads; S. E. 
Brandt, Secretary, Ilinois Highway Commission; Henry S. 
+raves, Chief, U. S. Bureau of Forestry; Col. E. A. Stevens, 
State Commissioner of Public Roads, New Jersey; A. N. John- 
son, Bureau of Municipal Research, New York City; William 
R. Roy, State Highway Commissioner, Washington; Paul D. 
Sargent, Chief Engineer, Maine Highway Commission; Geo. 
W. Cooley, State Highway Engineer, Minnesota; W. S. Gear- 
hart, State Highway Engineer, Kansas; N. P. Lewis, Chief En- 
gineer, Board of Estimate and App’t., N. Y. C.; J. F. Witt, 
Dallas, Texas; A. B. Fletcher, State Highway Engineer, Cali- 
fornia; Prof. L. S. Smith, University of Wisconsin; A. D. 
Williams, Chief Road Hngineer, West Virginia; F. F. Rogers, 





State Highway Commissioner, Michigan; E. R. Morgan, State 
Road Engineer, Utah; W. D. Uhler, Chief Engineer, Pennsyl- 
vania Highway Department; Curtis Hill, City Engineer, Kan- 
sas City, Mo.; M. M. O’Shaughnessy, City Engineer, San Fran- 
cisco; S. D. Gilbert, Auditor, State Highway Commission, New 
York; H. E. Breed, First Deputy State Highway Commissioner, 
New York; T. W. MacDonald, State Highway Engineer, Iowa; 
Lamar Cobb, State Engineer, Arizona; Prevost Hubbard, U. S° 
Department of Agriculture; Dr. J. H. Pratt, State Geologist, 
North Carolina; Henry Welles Durham, formerly Highway En- 
gineer, Boro of Manhattan, New York City; G. P. Coleman, 
State Highway Commissioner, Virginia; H. J. Kuelling, County 
Highway Commission, Milwaukee, Wis.; A. W. Dean, Chief 
Engineer, Massachusetts Highway Commission; W. H. Connell, 
Chief, Highway Bureau, Philadelphia; W. A. McLean, Chief 
Engineer, Ontario Highway Commission; W. D. Sohier, Chair- 
man Massachusetts Highway Commission; James H. MacDon- 
ald, formerly Highway Commissioner of Connecticut. 





Technical Associations 


The second national conference on concrete road building 
will be held in Chicago, February 15 to 18, 1916. Seventeen 
committees have been named to submit reports on such sub- 
jects as subgrade preparation, widths, cross-sections, aggre- 
gates, handling materials, organization of crews, proportions 
of materials, placing them, reinforcing, joints, expansion, fin- 
ishing, curbs, maintenance, specifications, cost, estimates and 
inspection. Dr. W. F. M. Goss will be the chairman and J. P. 
Beck is the secretary, 208 South LaSalle street, Chicago, III. 

The annual convention of the American Society of Civil 
Engineers will be held in San Francisco, September 16-18. A 
special train will probably leave New York, September 9, with 
stops at Niagara Falls, Colorado Springs and the Grand Can- 
yon. The society party from the South and Southeast will 
leave New Orleans, September 12. The business meeting will 
be held the morning of September 16, a reception, etc., on the 
exposition grounds in the evening, excursions over the 17-mile 
drive, and to the big trees on the 18th and 19th. The Inter- 
national Engineering Congress begins September 20, arrange- 
ments for which have been briefly stated heretofore. 

The American Public Health Association meets at Roches- 
ter, N. Y., September 7 to 10, the annual conference of health 
officers of New York on September 6, and the meeting of the 
New York State Sanitary Officers’ Association on September 8, 
both open evening sessions. Public health education, milk, 
death-rate of the higher age groups, administrative control of 
infectious diseases, are the subjects of discussion at the work- 
ing general sessions. Good programs are offered by the sec- 
tions of laboratory, public health officials, vital statistics, san- 
itary engineering, sociology and industrial hygiene. 
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At the meeting of the Indiana Municipal League at Lo- 
gansport, July 7, Milo Feightman, city attorney of Hunting- 
ton, discussed garbage disposal; Mayor Volland, of Columbus, 
water filtration; Robert Boynton, city engineer of Frankfort, 
the city engineer’s department; Mayor Clevenger, of Garrett, 
cleaning the city; Controller Crockett, of Lafayette, taxation, 
and Mayor Smith, of Delphi,, law enforcement. The Logans- 
port Commercial Club gave the organization a banquet. Goshen 
was chosen as the next place of meeting and the officers 
elected were H. K. Volland, mayor of Columbus, president; 
Milo Feightner, city attorney of Huntington, first vice presi- 
dent; Henry Schoelch, mayor of Shilbyville, second vice presi- 
dent; William Crockett, city controller of Lafayette, third 
vice president; William A. Books, city clerk of Goshen, secre- 
tary; Elmer Dean, city clerk of Columbus, assistant secretary; 
E. G. McMahan, city controller of Richmond, treasurer. 





Civil Service Examinations 


The U. S. Civil Service Commission will hold examinations 
at the usual places as follows: 

August 4, 5: Ordnance draftsman in U. S. navy yard, at 
$3.28 to $5.04 a day. 

August 17: Senior drainage engineer at $2,220 to $3,000, 
and drainage engineer at $1,800 to $2,100 a year, in Office of 
Public Roads and Rural Engineering, Department of Agricul- 
ture, in the field. 

August 18:. Junior drainage engineer in Office of Public 
Roads and Rural Engineering, Department of Agriculture, at 
$960 to $1,600 a year; Assistant curator in paleontology in 
National Museum at $1,500 a year. 

August 18, 19: Marine engine and boiler draftsman in 
navy yard at Portsmouth, N. H., at $3.52 a day; Marine en- 
gine draftsman for submarines in office of Inspector of Ma- 
chinery, Electric Boat Co., Groton, Conn., at $5.04 a day. 

August 25, 26: Junior civil engineer and junior mechanical 
or electrical engineer in the Engineer Department at Large, 
and to qualify for an examination by the War Department 
about October 25, 1915, for commissions as second lieutenant 
in the Corps of Engineers, U. S. Army. 





Personal Notes 


Mr. Joachim G. Giaver, who for the past seventeen years 
has been chief engineer of structural design and foundation 
for D. H. Burnham & Co., opened offices for the practice of con- 
sulting engineering at 751 Railway Exchange Building, Chi- 
cago, where he intends to specialize in structural design, foun- 
dations and building engineering in general. Mr. Giaver de- 
signed the iron supporting frame for the Statue of Liberty on 
Bedloes Island, New York Harbor, and the three-hinge arch 
in the Manufacturers & Liberal Arts Building at the Chicago 
World’s Fair, which is still the largest building arch in the 
world. He introduced spandrel wind bracing in the modern 
steel frame building and was the first to drive building foun- 
dations to rock in Chicago, Milwaukee, Detroit and other 
western cities. Another innovation was the use of reinforced 
steel sheet piling as a retaining wall for building excavations 
in large cities. Mr. Giaver’s latest skyscraper is the new 
forty-story Equitable Life Building, in New York City. 

Provost Hubbard has recently accepted the position of chief 
o fthe Division of Road Material Tests and Research in the U. 
S. Office of Public Roads and Rural Engineering, and has re- 
signed as chemical engineer in charge of the division of roads 
and pavements of the Institute of Industrial Research. 

William Plattner, the superintendent of the municipal 
light plant at North Attleboro, Mass., receives a compliment 
from the local paper, which says that “North Attleboro’s mu- 
nicipal light plant has again reduced its price and its charge 
per unit is now two-thirds of what it was when the plant was 
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first placed under the present management. Towns seem to 
have better success than cities in entering this field. Much, 
of course, depends upon the caliber of the manager and the 
wisdom of his policies. North Attleboro has been exceedingly 
fortunate in this regard, and the constantly improving service 
and constantly reducing price are his best testimonials.” 





Publications Received 


Tariff Series No. 31 of the U. S. Department of Commerce, 
Bureau of Foreign and Domestic Commerce, is a preliminary 
report on registration of trade-marks in Latin-America, giving 
details of official procedure in securing registration. 

The Handbook of India, issued by the Bureau of Foreign 
and Domestic Commerce, U. S. Department of Commerce, as 
Special Consular Report No. 72, now ready for distribution, 
contains 640 pages, many illustrations and a large map, and 
can be obtained of the Superintendent of Documents, Wash- 
ington, D. C., for $1. 

An article on retail public markets, by G. V. Branch, in 
the Year Book of the U. S. Department of Agriculture for 1914, 
has been published separately as Y. B. Separate 636, and can 
be obtained on request. 


The Water Department of St. Louis, Mo., has issued a book- 
let as a souvenir of the opening of the new purification plant 
which contains a brief and handsomely illustrated description 
of the Chain of Rocks filters, the largest rapid sand filter 
plant in existence. 

A Public Health Survey of Topeka, by Franz Schneider, 
Jr., New York City, May, 1914, is a report giving a thoro- 
going survey of public health in Topeka, giving detailed 
analyses of the city’s vital statistics, the results of special in- 
spections of the city’s sanitary conditions, and a critical ex- 
amination of the City Health Department. It reports an in- 
tensive investigation of the sewer system, an investigation con- 
siderably filler than that reported in “Public Health in 
Springfield.” The report is 98 pages in length and is illus- 
trated with 13 maps, 4 charts and 28 photographs. It is not 
indexed. 

Public Health in Springfield, Illinois, by Franz Schneider, 
Jr., New York City, May, 1915, also is based on a thoro sur- 
vey of public health, in general the most complete yet made by 
the Department of Surveys and Exhibits. The discussions of 
vital statistics and communicable diseases are fuller than 
those contained in the Topeka report. This report also con- 
tains a comprehensive survey of the tuberculosis situation by 
Dixon Van Blarcom, of the National Association for the Study 
and Prevention of Tuberculosis, and some interesting material 
relating to the venereal diseases. The report is 159 pages 
in length, is indexed, and is illustrated with 14 maps, 38 charts 
and 27 photographs. 

A Survey of the Public Health Situation, Ithaca, N. Y., by 
Franz Schneider, Jr., June, 1915, is typical of what may be 
done in the way of a comparatively rapid survey of the public 
health situation in a small or moderate sized city. The report 
contains, however, the results of an original investigation of 
the number of wells and privies in Ithaca and considerable 
other material unusual in a survey of this type, material 
which was obtainable through the presence of Cornell Univer- 
sity. The report is illustrated with 3 maps and 6 photographs. 

Water Purification Plants and Their Operation, by Milton 
F. Stein, assistant engineer of design of the Cleveland filtra- 
tion plant, is a manual primarily for operators of water puri- 
fication plants, and also of interest to water works chemists 
and engineers. It contains instructions for making bacterial 
tests, handling coagulants, washing filters and keeping records, 
with chapters on coagulation, sterilization, water softening 
and sedimentation, and descriptions of existing plants, and is 
publshed by John Wiley & Sons, New York, at $2.50. 
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A Chimney in a Cyclone 

The accompanying photograph shows the plant of J. F. 
pea & Sons, Council Bluffs, Iowa, after the severe cyclone 

f March 23, 1913, and the serious destruction of the build- 
ings by the wind, whose velocity was estimated at 125 miles 
an hour. The concrete chimney passed thru without injury. 

This chimney is 147 feet 9 inches in height and the inside 
diameter at the top is 6 feet. The shaft of the chimney tapers 
so that at the base of the shaft it has an inside diameter of 
9 feet. The shell of the chimney also tapers, being 4 inches 
thick at the top, increasing in thickness in a uniform ratio 
so that at the base it is 10 inches in thickness. A concrete 
lining 4 inches thick is provided, which lining is 45 feet in 
height from the top of the foundation. 

There is a circular air space between this concrete lining 
and the outer shell of the chimney 4 inches in width. The 
foundation of the chimney is 18 feet square, the sides of the 
foundation rising vertically to a height of 2 feet and from 
that point being sloped into the shaft of the chimney, the 
height of the sloping part being 1 foot 9 inches. The rein- 
forcement of this foundation consists of four layers of 14-inch 
square twisted bars, the two lower layers running diagonally 
to the sides of the foundation and forming a lower network 
which is 4 inches and 8 inches respectively from the bottom 
of the foundation. Above this there are two layers placed 
about 4 inches above the diagonal layers, which run parallel 
to the sides of the foundation and form the upper network. 


The reinforcement of the shaft of the chimney consists 
of %-inch square twisted bars for vertical reinforcement, 
which bars run down into the foundation and are hooked into 
the horizontal network heretofore mentioned. The horizontal 
rings are also placed in the shaft at 14-inch centers. In the 
lining of the chimney there is a vertical reinforcement of 
%4-inch square twisted bars, and horizontal rings are also 
placed 14-inch centers in the lining, in each case the rings 
being %-inch round bars. 

A smoke opening 4 feet wide and 12 feet high is provided 
and the outer shell is thickened at the opening and additional 
reinforcement is placed around the opening. 


The concrete in the foundation is composed of a wet mix- 
ture of 1 part of cement, 3 parts of sand and 5 parts of gravel 
running from 2 inches down. The reinforcement in the shaft 
and inner shell is composed of a wet mixture of 1 part of 
cement, 2% parts of sand and 4 parts of gravel running from 
1 inch down. 


The maximum bearing due to weight and wind on this 
chimney is 4,080 pounds per square foot. The soil not being 
of very good bearing quality, it was decided to drive piles, 
and thirty-six piles having a bearing value of 18 tons each 
were driven and capped with 6 inches of concrete before the 
foundation was poured. 

The chimney is of the well-known iype of the Weber Chim- 
ney Co., of Chicago, II]. 
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The Centiped Tractor Truck 


A new combination motor truck and tractor, designed par- 
ticularly for trucking over country roads, has been designed 
and placed on the market by the Phoenix Manufacturing 
Company, Eau Claire, Wis. 

This tractor is handled and controlled the same as an or- 
dinary motor truck, has three speeds forward, two, four and 
six miles per hour, and reverse, and is furnished with heavy 
transmission gears and differential; all gears housed and made 
as near dust-proof as possible. 

The power plant consists of a 5% by 7-inch four-cylinder 
motor for burning gasoline or motor spirits, and develops 50- 
h.p., brake test, at 700 revolutions. This motor is especially 
designed for heavy trucking, has double ignition system, same 
as is usually furnished in motors for this class of work. Two 
gasoline tanks are furnished, one under seat 20 gallons ca- 
pacity, one in rear 40 gallons capacity. Fuel is taken from 
rear tank to front tank by means of a hand pump. 

“The unique design of the wheel,” states W. A. Neal, Jr., 
of W. A. Neal & Son, Atlanta, Ga., renders possible successful 
operation on soft sand and mud roads. The wheel parts are 
reduced to a minimum, and ample provision is made for pro- 
tection and lubrication. 

“Most of the hauling done by the Centiped tractor truck in 
DeSoto county, Florida, was in delivering clay from a clay pit 
on the public roads. The clay pits in this vicinity are located 
in low, flat hammock land, the top soil consisting of a black 
sandy soil, which is very boggy and slippery in wet weather. 
During the first two weeks it rained almost daily. We lost 
no time with the truck except when it was raining too hard 
to enable the men to load the wagons. Quite often we would 
make an entire trip of two to three miles while it was actually 
raining. At times the land for a half mile or more around the 
clay pit was covered in water 6 to 8 inches deep. Most of the 
time we had to use a gasoline pump to keep the water out of 
the clay pit. The latter part of our demonstration was con- 
ducted during the very dry weather, when the sand was as 
dry as a powder house. This enabled us to observe the opera- 
tion of the machine under wet and dry conditions. 

“During the wet season the sand portion of the roads was 
dry and heavy. We made absolutely no preparation in the 
way of road construction from the public roads to the clay pit, 
hauling right through the woods. We hauled with this ma- 
chine six clay wagons, carrying two yards of clay on each 
wagon, or a load of 5,500 to 6,000 pounds on each wagon.” 


Steel Side and Curb Forms 
The curb forms recently placed on the market by the R. D. 
Baker Company, of Detroit, Mich., possess many of the fea- 
tures of the Baker side form. They have the same device for 
joining sections, which enables the contractor to connect or 
separate them instantly. Slotted holes are punched at regular 
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intervals, to admit tie rods which hold the division plates in 
place, lock the frames and prevent sides from spreading. In 
striking the forms the tie rods are slightly loosened and the 
division plate is removed. The tie rods are then removed, the 
sections unlocked and the forms are ready to reset. This type 
of steel side and curb form has been quite extensively used by 
the Wayne county board of road commissioners. 

“One of the biggest items in producing a smooth, even con- 
crete road surface,” state the manufacturers, “is straight, rig- 
idly erected forms aloug which to run the ‘strike.’ Imperfec- 
tions in this respect mean that the surface of the finished 
pavement will be uneven, wavy and annoying to traffic. This 
waviness is one of the chief causes of deterioration in con- 
crete surfaces. It increases the jar and pound of traffic, and 
shortening of life of the pavement is a natural consequence. 





“If wooden forms are used, it is essential that they should 
be capped with 2-inch angle irons. Boards with unprotected 
edges warp in the sun in the course of a few days’ time to the 
point where they are almost unmanageable in the hands of 
the rail setters, and the upper edge, especially, which is alter- 
nately wet and dry, and subjected to the severe abrasive ac- 
tion of the strike, soon splinters and wears until the forms are 
useless. Even iron-capped wooden forms are unsatisfactory, 
because the iron facing only partially overcomes the tendency 
to warping, and the countless nails driven into them and the 
general rough treatment to which they are subjected renders 
them worthless in a very short time. It is a common occur- 
rence for the entire outfit of wooden rails to be replaced four 
times in the course of one season.” 





Albrecht Excavator and Loader 

The T. L. Smith Co. announce that they have purchased 
the exclusive manufacturing and selling rights of the Albrecht 
excavator and loader and are in position to make prompt 
shipment of machines. 

This means that one of the largest and oldest concrete 
mixer companies has entered the dirt-moving field. As this 
company manufactures a broad line of contractors’ equipment, 
the Albrecht excavator and loader can be handled to good ad- 
vantage. 

For over five years the inventor, John H. Albrecht, has 
tried to market this really wonderful machine. A number of 
these Albrecht excavators and loaders were sold and are be- 
ing successfully used in different parts of the United States. 
Lack of capital, however, prevented the successful develop- 
ment of the business. Realizing the immense field in which 
this machine could be used to advantage, the T. L. Smith Co.' 
took over the entire business of the Albrecht Excavator Co. 
3acked by their world-wide selling organization and with 
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their immense resources, the T. L. Smith Co. will be able to 
handle the ever-increasing demand for this machine. 

The Albrecht excavator and loader is well described by a 
man prominent in engineering circles: “This machine is 
half-way between a hand shovel and a steam shovel and will 
do the work of both.” It does away with the big gang of 
shovelers. The wagons do not have the long, heavy pull out 
of the pit, and the snatch team is done away with, for the 
loading is done on the surface. Two men only are required to 
operate the equipment; one man in the pit to handle the 
scraper and one man to run the machine. A 12-h.p. horizon- 
tal gas engine, heavy duty type, provides ample power to dig 
and load 20 cubic yards per hour. This machine will dig at 
a distance of 100 feet from the machine and at any desired 
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depth for ordinary excavations, at the rate of about one round 
trip per minute. With this loader you can plow faster than 
with horses and load as fast as ten men. It will dig at any 
point either above or below its level, and over a big area cov- 
ering almost a half circle back of the machine. 

The Albrecht excavator and loader can be used for exca- 
vating for big foundations, basements and drainage ditches, 
for back filling, for loading sand, gravel and other similar 
materials, and it is an economical investment for the con- 
tractor who handles street and highway paving. It can be 
used to excellent advantage on the ordinary roadway in place 
of the regular horse scraper. 

Additional information, prices, etc., can be secured by 
writing to the T. L. Smith Co., 1172-A Thirty-second street, 
Milwaukee, Wis. 





Trade Notes 


The general office of the Sandusky Portland Cement Com- 
pany, which has been located in Sandusky, O., since the or- 
ganization of this company, was moved to Cleveland, O., on 
August 1, 1915. The Cleveland office is already the head- 
quarters of the treasurer, secretary, assistant manager and 
directors, and will now be combined with the offices of the 
president and general superintendent, and the sales, publicity 
and accounting departments. All will be located in the Engi- 
neers’ Building. The business of this company has increased 
greatly in the past few years, and the change becomes neces- 
sary to handle all matters with promntness and dispatch. 


H. S. Atkinson, attorney, formerly secretary of the Ohio 
State Highway Department, has established himself as a con- 
tractors’ special representative, at 505 Hartman Building, Co- 
lumbus, O., and explains the nature of his services in a book- 
let which he will send on request. 

A fleet of five KisselKar trucks have been driven more than 
50,000 miles each in the service of Alexander H. Revell & 
Company, furniture dealers, of Chicago. They are still in fine 
running condition, despite the fact that they are submitted to 
the hardest kind of road work, both urban and suburban. 

P. W. Gaylor, who has been for the last year in Europe, 
as general representative of the KisselKar, has returned to 
this country with many interesting side-lights on the big war. 
Mr. Gaylor says that American motor trucks, as a rule, have 
been giving very satisfactory service in the field, altho the 
work is, of course, of a very grilling character. Mr. Gaylor 
is convinced that the war will be a long one. 

In view of the war prices of galvanized iron, the American 
Rolling Mill Co., Middletown, O., is recommending as cheaper 
and still equal if not superior to galvanized steel, heavier 
gages in Armco painted iron sheets, or the same gage as here- 
tofore galvanized in painted special alloy-coated Armco iron 
sheets. 

The J. I. Case Threshing Machine Company, of Racine, has 
taken over the plant and equipment of the Perfection Road 
Machinery Company, of Galion, O., makers of Perfection road 
graders, drags and rooter plows. The product of this com- 
pany has been sold exclusively by the Case company for sev- 
eral years. The Perfection plant will be moved from Galion 
to Racine, and the graders, with many improvements, will be 
manufactured and sold now as Case graders. The reputation 
of the Case company for publishing their selling price, and 
its extensive branch house system, should put this well-known 
concern in a position to be a big factor in road work. 

The following orders have been placed for Mietz & Weiss 
oil engines: Town of Charter Oak, Ia., one 50-h.p. and one 
75-h.p. for lighting plant; Baer Brothers, Stamford, Conn., 
one 160-h.p. engine; Sexauer-Lemke, Astoria, L. I., two 100- 
h.p. M&W oil engine; T. B. Abell, Brooklyn, N. Y., one 25-h.p. 
M&W engine; Anton Hak, West Wellington, Conn., one 25- 
h.p. M&W engine; J. F. Berndez & Co., Havana, Cuba, one 25- 
h.p. and one 35-h.p. M&W engine. The Mietz & Weiss oil en- 
gines received the gold medal at the Panama-Pacific Interna- 
tional Exposition in San Francisco, Cal. 





Dryer Tunnels with Pavement Roof 


The Danville Brick Co., Danville, Ill., in the erection of 
their new huge 24-track dryer tunnels, have departed from 
the usual concrete roof and tar paper method of construction. 

Each of the new tunnels measures 4%4 feet in width and 
is roofed by wire-cut block, with cement grout filler, self-sup- 
porting by the beam strength of the brick. The roofing of all 


the dryer tunnels is then made into practically one monolithic . 


pavement slab, thru which no moisture has as yet made its 
appearance. Tar paper coating has been eliminated. 

Each of these tunnels measures 100 feet in length, 5 feet 
in height and 4% feet in width. The heat ranges from 280 to 
400 degrees in temperature and works its way forward until 
it is expelled at a temperature of about 100 degrees. The con- 
struction is very cheap, possibly one-third the cost of re-in- 
forced concrete. , 





Motor Trucks for All Uses 
That KisselKar trucks will hereafter appear in seven sizes 
—adding one model to the line—is the official announcement 
from the Kissel factory. The capacities will be 1,000 pounds, 
*% to 1 ton, 1 to 1% tons, 1% to 2 tons, 2% to 3 tons, 3% to 4 
tons, and 6 tons. 
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The 1,000-pound delivery is the new member of the group 
and marks the entry of Kissel into the light commercial ve- 
hicle field. It is, therefore, attracting a lot of attention in 
the trade. The stripped chassis weighs 2,200 pounds and the 
length over all is a little more than 14 feet. It carries a new 
Kissel-built block motor of 32-h.p. The wheel base is 115 
inches. 

Aside from this new model, probably the most interesting 
feature of the Kissel announcement is the adoption of a worm 
drive rear axle on the medium size models. The worm is of 
David Brown construction. 

All the trucks have Kissel-built motors. The two smaller 
sizes have 32-h.p., the next two a 36-h.p. plant, cast en bloc. 
The 2% to 3-ton has 40-h.p., the two larger sizes 50-h.p. en- 
gines. 

The Kissels are presenting as features of the truck line 
several standard body designs, including a street sprinkler 
and flusher, dumping wagons, fire apparatus, ambulances, po- 
lice patrols and jitney busses. 





A General Utility Trench Filler 


A trench filler recently placed on the market by the Water- 
loo Cement Machinery Corporation, while primarily designed 
for back filling, has a wide range of application, as will be 
noted in the accompanying illustration. 

This machine is so constructed that it can be used either 
on the trucks or it can be removed from them entirely by tak- 
ing the bolts out of the turn-table. 
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The drum is provided with patent helix clutch and runs 
perfectly free when the clutch is released. It has a lever-con- 
trolled band brake, having non-burning asbestos automobile 
brake lining; it also has a rachet and pawl for holding the 
load at rest. With this clutch and dependable brake the load 
can be spotted at any point desired. The frame of the ma- 
chine is of heavy I-beam steel and is underslung from the 
trucks, making the center of gravity very low. Under the 
frame is a steel ballast apron. In case packed dirt or unusu- 
ally heavy material is encountered, this apron can be loaded 
with sand, etc., thus adding several hundred pounds to the 
weight of the machine. The trucks are standard wagon gage, 
with steel axles and steel wheels 20 and 28 inches diameter 
front and rear, respectively. Tires are heavy and 5 inches 
wide, to facilitate hauling the machine under all conditions of 
roads and fields. 

The machine is furnished with a “dead man” and sheave, 
also 300 feet of %-inch manilla rope for moving the machine 








PULLING CABLE THRU UNDERGROUND CONDUITS. 
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THE SCRAPER OPERATES in an arc of about 
ninety degrees, the turntable automatically accommo- 
dating itself to the pull of the scraper. 


Ww 


along. One end of this rope is fastened to the loop in the end 
of the tongue and passed thru the sheave on the “dead man.” 
The turntable is swung around parallel to the trench and 
locked; the other end of the rope is then snubbed around the 
“nigger-head” on the machine, thus moving the trench filler 
forward by its own power. 

The outfit also includes a ditching scraper fitted with steel 
bit, which is provided with arched hounds working in slots 
and pivoted behind to push the scraper and thus prevent pull- 
ing out the fasteners. Bent cultivator handles afford good 
grip on the scraper. With the scraper there is supplied 50 
feet of %-inch steel cable for connection with the trench filler. 

The power is a first-class 414-h.p. gasoline engine. The en- 
gine and winding drum are mounted on a turntable. This 
turntable swings easily and can be locked in four positions to 
permit the use of the winding drum from the front, rear and 
at right angles to the machine, so that power can be applied 
in any direction desired. 
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UNLOADING PIPE FROM CAR. 
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In back-filling the machine is placed parallel with the 
trench and opposite the loose dirt. The scraper, which is 
connected by means of a steel cable, is placed in the loose dirt 
to a depth depending upon the weight and character of the 
soil. The operator pulls the lever controlling the winding 
drum, drawing the scraper with its load to the edge of the 
trench, where it is emptied. The instant the scraper reaches 
the edge of the trench the power is released and the helper 
draws the scraper back for the next load. The entire opera- 
tion is controlled by one lever. The second lever controls the 
brake on the hoisting drum and is not used in trench filling. 
The speed of the scraper is accommodated to the character of 
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HAULING MATERIAL OVER GROUND. 
wy 
the soil by change of sprockets on the crankshaft of the en- 
gine. These sprockets are furnished with the outfit. 





Power Plant of Havana Gas and Electric Corporation 

In 1910 The Weber Chimney Company constructed for the 
Havana Gas Company a 200 by 10-foot reinforced concrete 
cylindrical chimney. After this chimney had been in use ap- 
proximately three years, there was a consolidation of the 
Havana Railway, Light and Power and the Havana Gas Com- 
panies’ plants, necessitating the construction of a large cen- 
tral station, which was started early in the year 1913; and 
one of the largest single orders for chimneys was placed at 
that time with The Weber Chimney Company for four Weber 
coniform reinforced concrete chimneys, each chimney being 
275 feet high and 14 feet inside diameter at the top. 

Climatic conditions caused the engineers to favor rein- 
forced concrete construction in preference to either steel or 
brick. 

Six months after the date of starting work, these four 
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chimneys were completed, all details of construction being 
handled from the main office of The Weber Chimney Company 
at Chicago. 

These chimneys rest on individual foundations 32-feet 
square, 6 feet 6 inches thick and foundations are supported 
by piles. In the lower part of. the foundation are four layers 
of steel; the bottom layers run diagonally to the sides and 
consist of *4-inch round bars, at 8-inch centers; the two upper 
layers are placed from 4 to 6 inches above the diagonal net 
and about 8 inches from the bottom of the foundation, and 
run parallel to the sides. The vertical bars in the shaft run 
down into the foundation and anchor beneath the horizontal 
steel reinforcement in the foundation, providing perfect 
anchorage for the shaft of the chimney. 

The outside diameter at the base of shaft of each chimney 
is 20 feet 6% inches, tapering to an outside diameter at the 
top of 15 feet. The wall thickness of the shaft at the top of 
foundation is 19 inches, tapering to 6 inches at the top. There 
are two hundred *4-inch round vertical bars in the shaft, ex- 
tending to a height of 22 feet above the top of the founda- 
tion, where the number decreases to 132 for the next 20-foot 
section, decreasing uniformly to the top, where there are six- 
teen %-inch round vertical bars in the upper 30 feet of the 
chimneys. The smoke openings which receive the breeching 
from the boilers are located 56 feet above the top of the foun- 
dation and these openings are 20 per cent. larger than the 
area of the chimney at the top. Dimensions of these openings 
are 7 feet 2 inches wide, 14 feet 2 inches high; there are two 
openings in each chimney, the openings being placed opposite 
each other and a baffle wall provided in the center of the 
chimney; baffle wall starts 2 feet below the bottom of the 
openings and extends to a point 3 feet above the top of the 
openings. 

There is a reinforced concrete lining 58 feet 6 inches high, 
starting at a point 4 feet below the opening. The lining is re- 
inforced both vertically and horizontally, there being sixteen 
%-jinch round vertical bars, evenly spaced, and horizontal 
rings are 14-inch centers, encircling the vertical members. 
The lining is carried on a corbel, which is supported by the 
outer wall or shaft of the chimney. 

All vertical steel in the shaft is calculated to take up wind 
stresses produced by a wind with velocity of 100 miles per 
hour, and vertical members are encircled by 14-inch horizontat 
rings spaced 14 inches on centers; these rings take up shear- 
ing stresses caused by the wind and temperatures. 

As will be shown by the accompanying cut, the chimneys 
are all inside of the power house, therefore space was an item, 
and in order to utilize the space there were two storage rooms 
provided in each chimney. At an elevation of 18 feet above 
the top of foundation a floor was placed and a large opening 
provided so that this portion of the chimney is accessible. Ai 
36 feet above the top of foundation, there was another floor 
provided, which gives another storage room. As a maiter of 
fact, very little space is sacrificed in the power house, for, 
as stated, the lower portion of the chimney is accessible for 
storage purposes. 

Ladder is provided on each chimney, running from the 
top of the chimney down to the roof of the building. 

The present boiler installation consists of twenty-four B. 
& W. boilers, rated at 650-h.p. each, making a total of 15,600- 
h.p., provision being made for eight additional boilers. The 
boilers will be fired by Roney stokers, overhead coal bins; 
ashes will be removed by Darley suction system. Three West- 
inghouse turbine generators of 10,000-kw. are installed at 
present and provision for an additional unit is made. The 
engineers figure that the boilers can be overloaded 100 per 
cent. and the generators 50 per cent. 
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Tarvia is a dense, viscid, coal tar preparation 
made in three grades to suit varying road 
conditions. The grade used in Flainfield was 
‘‘Tarvia B”, the lightest of the three. It is 
distributed cold from a sprinkling cart. The 
tarviated surface is automobile-proof, water- 
proof and dust-proof. It lasts so much longer 
than a surface of plain macadam that the ex- 


ors Roads than: plain macadam that th 
Prevents Dust ~ wht animes ore than repaid by 


Plainfield, like many other towns, uses tarvia 


° ° primarily for the reduction of the annual 
A Consistent Policy of road taxes and saves a lot of money by the 


Road Improvement process. Citizens appreciate tarvia because 
it relieves them from the old dust nuisance 


and gives them clean, sightly, mud-proof, 
PLAINFIELD has joined the long list of | automobile-proof streets. 
towns that have formed the habit of using Illustrated Booklet on request 
tarvia to preserve their roads and prevent ; 
dust. The success of tarvia in Plainfield is a 




















simple case of the survival of the fittest. Special Service Department. 

In 1908 we sold one tank car of tarvia to the This Company has a corps of trained 
city of Plainfield. In 1909 we sold them two engineers and chemists who have given 
tank cars. Atthe same time they were using years of study to modern road prob- 
various oils for the prevention of dust. lems. 

Year after year Plainfield used less of the oils P bi — of these men may be had 
until in 1914 the city bought 106,000 gallons of or the asking by anyone interested. 
“Tarvia B” and only 17,000 gallons of all If you will write to the nearest office 
other materials put together. About 36 miles regarding road problems and conditions 
of macadam roadway were treated with “‘Tar- in your vicinity the matter will have 
via B”’. prompt attention. 


This consistent policy has brought about a 
notable improvement in the condition of BARRETT MANUFACTURING CO. 


many of the streets of Plainfield, while those = New York Chicago Philadelphia Boston wk 
which were already in good order have been MR og A Tg om 
x 


Pittsburgh Detroit Birmingham Kansas City 


preserved in first-class condition, where other- Minneapolis Salt Lake City Seattle 

i ; SCe THE PATERSON Mec. Co. Limited: Montreal 
wise they would have fallen into speedy dis ee Cons ee 
repair under modern traffic. Halifax, N.S. Sydney, N.S. 
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West Seventh Street, Plainfield, N. J. A typical tarviated road. 
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right to expect. The city has expended 
hundreds of thousands of dollars in the 
effort to maintain macadam roads; to lay 
the dust and to deter the damages of the 
auto traffic, by surface application of oil 
and tar, but these have proved to be not 
only temporary palliatives, but also an 
annoyance, to users of, residents and 
pedestrians over the streets. 

Twelve years ago the city laid bitu- 
lithic surface on macadam foundation on 
Dartmouth street from Beason street to 
Newbury. This has proved so satisfactory 
that for several years the taxpayers on 
the adjoining Marlboro street successively 
petitioned the city administration to pro- 
vide a bitulithic surface over the old 
macadam on Marlboro street and to stop 
the spreading of oil on the road. Early 





DARTMOUTH STREET in foreground, bitulithic on 
macadam foundation laid twelve years ago. Fairfield 
street is the narrow street in the background, laid at 
private expense from Beacon street to Charles river 


basin. 


Resurfacing Macadam Streets with Bitulithic 


Boston has 388 miles of macadam streets and boulevards 
which cost millions of dollars to construct, and which, prior 
to the advent of the automobile, were the pride of the city and 
quite adequate, with reasonable repair cost, to sustain exist- 
ing traffic conditions. Soon after the introduction of the au- 
tomobile it became apparent that between the rapid motion 
and the pneumatic suction effect of the rubber tires, the fine 
particles of pulverized stone which constitute the binder of 
the macadam road were being drawn from the road and blown 
into the faces of users of the streets and into the houses. -As 
the auto pleasure vehicle traffic has increased, supplemented 
by the still more severe motor truck, these macadam roads 
have become unbearable, unsightly and extremely expensive 
to maintain, and, what is even more important, nerve-racking 
and expensive in vehicular repair. 

The condition has outstripped the ability of the city’s an- 
nual tax levy to maintain the streets in the condition the tax- 
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NORTH DRIVEWAY OF BEACON STREET in 
Brookline, just resurfaced with bitulithic on old mac- 
adam base. 


in the administration of Mayor Curley 
the prayers of the petitioners were 
granted, and Marlboro street is now a high-grade, permanent 
boulevard. 

The park and recreation commissioners of the city have 
just completed the bituminous surfacing of 1144 miles of Co- 
lumbia boulevard from Blue Hill avenue to Edward Everett 
Square, Dorchester, laid over the old macadam. 

Private individuals have completed at their own expense 
the bitulithic surfacing of the old macadam on Fairfield street 
from Beacon street to the Charles river basin. To remove the 
old macadam and replace with granite, creosoted wood or 
brick pavements on standard foundation, necessary for these 
pavements, would have cost from two to three times as much 
as the bitulithic surfacing of the macadam. 

About the same time, Brookline, having had similar ex- 
perience with its macadam thoroughfares, adopted the bitu- 
lithic for surfacing about a mile of the North driveway of 
Beacon street from Coolidge Corner to Washington street. 

Bridgeport first adopted the bitulithic method of surfacing 
its macadam roads in 1912, and is now expending $500,000 on 
such reconstruction of its macadam roads. 

It is claimed by the manufacturers of this form of street 
surfacing, and believed by the individuals who have made use 
of it, that it affords a means of utilizing the old macadam as 
the basis of a new street surface, and that by its use many 
thousands of dollars may be saved to the city, or that any 
amount appropriated for street improvement could be spread 
over a wider area by taking advantage of this method.—Bos- 
ton Sunday Herald. 
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BITULITHIC 


has stood the test in over 350 cities throughout the United 
States and Canada. 


WHAT IT HAS DONE FOR OTHER CITIES 
IT WILL DO FOR YOUR CITY 











Bitulithic is the only Bituminous Concrete Pavement in which the voids are reduced to 12%—thus fgiv- 
ing the density and inherent stability a standard street pavement should have. 
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Bitulithic. Brookline, Mass. Beacon Street, looking westernly from near Summit Avenue. Laid over old macadam. © 








| Bitulithic is composed of varying sizes of the best stone obtainable combined with bituminous cement 
and laid and rolled while still hot. After rolling the street can be immediately thrown open to traffic. 


QUALITY FIRST—BITULITHIC MOTTO 
Fire Chiefs Claim BITULITHIC Best 


The following is one of many endorsements received from fire chiefs: 








City of Rome, N. Y. Headquarters Rome Fire Department 
Incorporated 1870. Chief Engineer’s Office 
W. E. E. DeVine, 1524 Howard Ave. Rome, N. Y., July 7, 1915. 
Utica, N. Y. 


Dear Sir: In reply to your letter of the 6th inst., would say that the Bitulithic pavement is preferred here to either 
asphalt, brick, or creosoted wood block, for the reason that it has proved more durable for both light and heavy 
traffic; also because it is safe for both horse-drawn and motor-driven vehicles, not being slippery like the other kinds. 
Our horses are more easily handled in driving on the Bitulithic pavement and they show by their behavior that 
they prefer it to all others, traveling easier and faster without any urging. And its popularity with property owners 
and officials is best attested by the fact that it is the only kind of pavement laid here since the year 1904, after we 
had tried asphalt and brick. 
All of the Bitulithic pavement now in use is in first class condition and more of it is being laid this year. 
Very truly yours, Geo. M. Bower, Chief Fire Dept. 


If Bitulithic pavement is once adopted for your streets you will always insist on it. Additional large 
contracts are constantly being awarded by cities that have used it for many years. 


Bitulithic is in a class by itself. Let us send you literature of the pavement that has proven to be 
BEST BY EVERY TEST 
A postal card will bring it to you. Write today. 


~ Warren Brothers Company 


Executive Offices: BOSTON, MASS. 
DISTRICT OFFICES: 


NEW YORK, WN. Y. CHICAGO, ILL. ROCHESTER, N. Y. LOS ANGELES, CAL. PORTLAND, ORE. PHOENIX, ARIZ. 
50 Church St. 10 S. LaSalle St. 303 Main St., W. 926 Calif. Bldg. Journal Bldg. 204 Noll Bldg. 
NASHVILLE, TENN. RICHMOND, VA. ST. LOUIS, MO. 











606 First National Bank Bldg. Virginia Railway & Power Bldg. Railway Exchange Bldg. 
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Trade Publications 


The Shearer and Mayer bucket for use on a drag-line cable- 
way is fully described in an illustrated article by W. H. 
Wilms, superintendent of the Lafayette (Ind.) Gravel and 
Concrete Co., which is reproduced and distributed by Sauer- 
man Bros., the manufacturers, 53 West Jackson boulevard, 
Chicago, Il. 

The Koehring “Six,” the latest concrete mixer of the 
Koehring Machine Co., Milwaukee, Wis., is described in a re- 
cent circular, showing its advantages for the work for which 
it is designed. 

“Permanent Paving” is an interesting booklet issued by 
The Granite Paving Block Manufacturers’ Association of the 
United States, 54 Devonshire street, Boston, Mass. 

“Asphalt Roadways for Private Estates, Club Grounds and 
Parks,” issued by The Barber Asphalt Paving Co. (Phila- 
delphia) for free distribution, contains a number of beauti- 
fully reproduced views of the roads of some of the best known 
estates on Long Island, public parks and country clubs. The 
text consists of a discussion of the best types of roadway con- 
struction under conditions which demand attractiveness, gen- 
eral availability and freedom from the dust and oil nuisance, 
as well as durability. 

The new 1915 Corr-Mesh catalog, descriptive of that stiff- 
ribbed, expanded metal, has just been issued by the Cor- 
rugated Bar Co., Buffalo, N. Y. 

A month’s use of the McGraw Water Works Directory 
($15) has demonstrated its value to all interested in the equip- 
ment and official registers of water works plants and com- 
panies. 

The latest number of the Medusa Review, issued by the 
Sandusky Portland Cement Co., Engineers’ Building, Cleve- 
land, O., is largely devoted to buildings of various kinds in 
which Medusa white portland cement has been used, either 
with or without Medusa waterproofing. 

The car-body of the New York Municipal Railway Cor- 
poration is described in a reprint distributed by the American 
Rolling Mill Co., of Middletown, O. 

A handsome illustrated “Description of Exhibits of the 
United States Steel Corporation and Subsidiary Companies” in 
the Palace of Mines and Metallurgy at the Panama-Pacific In- 
ternational Exposition at San Francisco. It includes the ex- 
hibit of the Universal Portland Cement Co. 

The plans for “electrical prosperity week,” to be held No- 
vember 29 to December 4, have been issued by the Society for 
Electrical Development, 29 West 39th street, New York City. 

In Concrete Roads, one of the periodical publications of 
the Universal Portland Cement Co., is an appreciative article 
concerning the work of F. P. Wilson, city engineer of Mason 
City, Ia., especially in the construction of concrete street pave- 
ments. 

The most comprehensive and complete hand book on Hy- 
rib and metal lath products is represented by the thirteenth 
edition of the Hy-rib hand book. This publication embraces 
all the advantageous features and information in previous edi- 
tions and includes many valuable and important additions. 
All the various types of Hy-rib are shown with their applica- 
tions to all types of constructions. Specifications and reading 
matter have been completely revised and include the most 
recent developments and improvements. Many new details 
and discussions have been added. The photographs of in- 
stallations are particularly comprehensive, including many 
new applications. Illustrations and information on pressed 
steel studs and Kahn pressed steel construction, as well as 
the floretyle construction have been added. It will be sent 
on request by the Trussed Concrete Steel Co., Youngstown, O. 

The Baker patent street cleaning machine fot hand work 
is illustrated in a circular issued by the Baker Mfg. Co., 
Springfield, Ill. 


Studebaker 8-wheel log wagons are the subject of Circular 
Serial No. 873, of Studebaker, South Bend, Ind. 

The Monthly Record of Scientific Literature, issued by D. 
Van Nostrand Co., will be sent on request to those interested. 
The new 1915 catalog is also ready for distribution. 

Catalog 1007 of Studebaker, South Bend. Ind., is a de- 
scriptive and price list of their gravity road oilers and the 
various parts and extras. 

Carbo steel poles for wire lines, trolley poles, signal serv- 
ice work and lamp posts are shown in a booklet of the Carbo 
Steel Post Co., Chicago, Il. 

Joseph N. Early, 127 Reade street, New York, issues a 
catalog of street signs made by him, of which New York City 
has many in use. Enamel signs, non-breakable signs, sign 
plates, posts and frames are fully described and illustrated 
and show their cost and durability. 

A circular of the Sandusky Portland Cement Co., San- 
dusky, O., illustrates the use of Medusa waterproofing in a 
switchboard room of the U. S. Signal Corps in connection with 
coast defense. 

Kerr Turbine Co., Wellsville, N. Y., are distributing Bulle- 
tin No. 51 on Economy geared turbines, which explains the 
advantages often obtained by interposing gears between tur- 
bine and driven generator, pump, blower or pulley, and also 
explains the new method by which Economy turbine gears are 
so accurately hobbed that no grinding or polishing is neces- 
sary for finish. 

Bulletin 101 of the Cement Gum Co., New York, shows the 
process used in repairing coke ovens. 

The circular storage system of the Link-Belt Co. is shown 
in their Bulletin No. 22. 

Acme non-slip wood paving blocks are the subject of a cir- 
cular by the Philadelphia Wood Paving Block Co. 

Baker’s dustless pick-up sweeper is well shown in an il- 
lustrated circular of The Baker Manufacturing Co., Spring- 
field, 111. 

The Koehring Machine Co., Milwaukee Wis., have issued 
an elaborate circular calling attention to their batch meter 
for counting batches of concrete and revolutions of the mixer, 
thus insuring a mixture satisfactory to the engineer and re- 
cording the amount of concrete actually mixed. 

Harold Carpenter, resident engineer of the Astoria Light. 
Heat and Power Co., East 132d street, and Locust avenue, 
New York, issues a list of plants for sale which was used in 
driving and finishing the Astoria tunnel. 

The Link-Belt Co.’s Book No. 210 is devoted to their wagon 
and truck loaders. 

The Kelly-Springfield Road Roller Co., Springfield, O., 
have a new catalog of their steam and gasoline street and road 
rollers of 2% to 20 tons weight for all purposes, even to run- 
ning a rock crusher or operating as a traction engine. 

Sprays for cooling condensing water are shown in great 
variety in Bulletin 101 of the Spray Engineering Co., 93 
Federal street, Boston, Mass. 

An interesting photograph of the crowd at a football game 
in the Yale bowl is printed in a circular of the Trus-Con 
Laboratories, Detroit, Mich., whose materials were used in 
waterproofing the structure. 


The new Medusa Waterproofed White Cement catalog, 
which will be sent on request by the Sandusky Portland Ce- 
ment Co., Sandusky, O., is the first one issued on this subject 
and it shows many important and beautiful houses and other 
buildings in which the protection of the waterproofing and 
the beauty of the white cement are united with wonderful 
effect. 

The Brunton slope chart for determining the apparent 
angle of sections of various divergences from the true dip is 
described in a new circular of Keuffel & Esser Co. 
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